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the Future
of the Panama Canal
By
Norman J. Padelford & Stephen R. Gibbs

In preparing the study the authors have looked
closely at the operation of the waterway today. It
examines trends in cargo movement, and in ship-
building. Studied also are the limits of capacity of
the Canal. The fundamentals of toll policy have
been considered and a toll strategy for the future
sought, Alternatives have been weighed for en-
larging the Canal. The authors have ventured into
the field of policy to consider steps to modemizing
treaty relationships with the Republic of Panama,
believing that the larger picture of engineering,
technological change, economics, and decision-
making are all tied in with effective handling of
Canal questions in the years ahead.

This work anticipates the area of change that lies
ahead, and suggests that by capitalizing upon tech-
nological innovation the Canal can promote ex-
panding markets and growing industry.

By giving a broad spectrum of trends and prag-
matic possibilities, a base is provided for assisting
the business community and the public in forming
judgments of what manner of ships to employ on
Canal trade routes and what manner of changes to
make at the Canal itself.

There are questions of judgment whether the
United States should lay out the sums of money
that will be required to enlarge the capacity of the
waterway, and the degree to which considerations
of national defense interests will play a part in this.
The authors have not attempted to touch these
questions, feeling that they demand a special ex-
pertise they do not have. They will, however, be
involved in deciding what the country should do
with the Canal for the future.

“By looking at the changes in maritime com-
merce, and the scientific and technological innova-
tions made possible by modern engineering tech-
niques, the authors have brought new perspectives
to bear upon the operation of the interoceanic
canal and the options that are open to the United
States in this area. They recognize that there are
many uncertainties along the way, but are confi-
dent there is a future for rising trade and maritime
ransport.” Alfred H. Keil, Dean, School of Engi-
neering, Massachuset!ts Institute of Technology.

ISBN 0—-87033—202-3 $12.50



MARITIME COMMERCE
AND THE FUTURE OF THE PANAMA CANAL



Panama Canag) viewed from 40,000 feet, N

ational Geographic Society



the Future
of the Panama Candgl

By
NORMAN J. PADELFORD

and

STEPHEN R. GIBBS

Department of Ocean Engineering
Massachusetts Institute of Technology

(ntroduction by

Alfred H. Keil

Dean, School of Engineering
Massachusetts Institute of Technology

@ M.LT. /Report No. MITSG 74-28
SEA GRANT PROGRAM Index No. 74-328-Npt

CORNELL MARITIME PRESS, INC.
CAMBRIDGE 1975 MARYLAND



Copyright © 1975 by Cornell Maritime Press, Inc.

All rights reserved. This work is a result of research sponsored by
NOAA Office of Sea Grant, U.S. Department of Commerce, under
Grant No. NG-43-72. The U.S. Government is authorized to produce
and distribute reprints for governmental purposes notwithstanding the
copyright notation that appears here. With the noted exception, no
part of this book may be used or reproduced in any manner whatsoever
without written permission except in the case of brief quotations
embodied in critical articles and reviews. For information address:
Cornell Maritime Press, Inc., Cambridge, Maryland 21613

Library of Congress Cataloging in Publication Data

Padelford, Norman Judson, 1903-
Maritime commerce and the future of the Panama Canal.

(Report - Massachusetts Institute of Technology, Sea
Grant Program ; MITSG 74-28)

“Index no. 74-328-NPT.”

Includes bibliographical references and index.

1. Panama Canal. 2. Shipping—Panama Canal.
I. Gibbs, Stephen R., 1947- joint author. II. Ti-
tle. III. Series: Massachusetts Institute of Techno-
logy. Sea Grant Program. Report - Massachusetts Insti-
tute of Technology, Sea Grant Program ; MITSG 74-28.
HE537.8.P33 386’.444 75-2305
ISBN 0—87033—202-3

Printed and Bound in the United States of America



Chap ter

TABLE OF CONTENTS

PREFACE .. .ttt iiirrrsraoaasansasssranssoremryrsen i

INTRODUCTION by Alfred H. Keil . . . .......covivvnneeavarenen

MARITIME ADVANTAGES OF THE INTEROCEANIC CANAL
Role of Canal in United States Foreign Commerce . ...
Distance Savingsof Canal . ...... .. cveerevnvonuenns
Time AQVANLALES . . ccovvvvnooararareoosaoaanses
Savings in Fuel Consumption . ........cooeverveee
Factors Bearing on Choice of Routes . ............-.
Principal Routes Served by Canal .. .........c.ceve
New Developments and Old Advantages ............
Extending the Maritime Advantages ofthe Canal . .....

TRANSITING THE PANAMA CANAL
The Broad View ... ..ccovrivevverasveassnscnnns
Preparing for Transit .........ovcnvevarenennone
Pilotage and Scheduling of Transits ..........c.. 0.
Proceeding through the Canal ......... .cccocnven-s
Navigation Problems in the Canal . .........hevveres
Long-Range Planning to Expedite Traffic .........."
ConcluSioN ... coovescesnrcanncsnennenssanerenes

USE OF THE CANAL BY OCEAN SHIPPING
Ships that Pass in the Day and Night ........c0centn
Patterns of Ship Traffic ...........cvoveecnarenes
Use of Canal by Ships of Different Nationalities ......
Traffic by Typesof Vessels . ......c.vcoeecvoereens
Current Trends in Canal Traffic . ..........c0vennn
The Cost of Transiting the Canal ............cc00ne
CONCIUSION .« oo v o v evvnonnosmncanarsssaamoarnes

CARGO AND TRAFFIC TRENDS
General Characteristics of Cargo Movement . .........
Growth Pattems of Cargo Movement . .......c.encn
Projections of Present Trends .. . ...ocvevvvecennnee
Transit FOrecast . .. ..covvveeeranmanesnasanners

Conclusion . . .....coivevasrasoaronossonvorsnns 101

THE LIMITS OF CAPACITY

Limitations in the Present Lock Canal .. ............ 105
Estimated Capacity of theCanal .........cccnveven 112
Standard of Service Afforded by Canal . ............ 114
Improvements to Extend Capacity .. ....vcveuraeens 115
ConclUSIioN .. .o vovevsernnesnssorsassaamarcesss 124



CONTENTS

i
6. TOLLS: THE COST OF TRANSITING THE WATERWAY
Short History of the Panama Canal Toll System ...... 126
The Panama Canal Toll System in Operation . ........ 129
Canal Finances and the Need for a New Toli System ... 129
Views of American Merchant Marine .. . ... ... ... . .. 133
Fundamentals of Toll Policy ................ ... .. 134
Possible Toll Systems . ............ ... ... .. .. . .. 140
Other Toll Systems Nowin Use .. ....... . ... .. 140
Proposal to Increase Tol Rate . .. ... .. .. ... . ... . .. 143
Fature Toll Strategies ............. ... ... .. .. . .. 145
Conclusion . ............................. .. 148
ALTERNATIVES FOR THE FUTURE OF THE CANAL
The Revolution in Modes of Shipping .............. 151
Altematives for Handling the Canal .......... ... ... 154
1. Keep Existing Canal Functioning , . ............ 154
2. Construct a Third Locks System ,............. 165
3. A Sea-Level Canal from Logarto to Puerto
Caimitoin Panama ......... ........... ... 161
4. A Sea-Level Canal in the Canal Zone ........ ... 165
5. Other Possible Canal Routes .......... . . .. . 169
6. Sell Canal to Panama: Get Out of Canal
Business . ................ ... ... .. .. .. 172
7. Other Transfer Possibilities .................. 173
Summary ... o 175
Towards a New Treaty Relationship ............... 176
Issues Relating to New Arrangement ............... 180
Economic Value of the Canal ... ............ .. .. .. 182
National Security and Other Aspects of the Canal . .. .. 183
Conclusion .............. ... ... ... .. ... . . 184
CONCLUSIONS
Canal Advantages ....................... ... 188
Trend to Large Vessels . .............. ... ... 188
Cargo Movement and Traffic Estimates ... ....... . 189
Limitations of Capacity ..................... .. .. 189
Cost of Canal Enterprise ...................... .. 189
Toll Strategies .................... ... ... 190
Impact of Land- and Mini-Bridges ................. 190
Third LocksPlan . ....... ... .. . ... ... .. . 190
Sea-Level Canal Plans .. ................ .. .. . . 191
Stay with the Present Canal Indefinitely ........... . 192
ANewTreaty .......... ... .. ... ... ... 192
Maintaining United States Leadership .............. 193
INDEX 195



Figure

wooflmm-b-wmw

LIST OF ILLUSTRATIONS

Frontispiece: The Panama Canal from the Air ... ..

Percent of U.S. Foreign Commerce Using Canal .. .......
Ships Awaiting Transit in Limon Bay .................
Principal Trade Routes via Panama Canal ..............
Quantity of “Gencom’ Transiting Canal ..............
Map of Panama Canal Zone ...........c.coonnnnnnoe
S.S. Ancon Is First Through the Panama Canal .........
Canal Pilot Directing Large Ore Carrier Through Locks . ..
Viewof Gatun Locks . . .. ..t iv it in i
T.S.S. Tokyo Bay in Lock Chamber . ... ..............
Gaillard Cut Looking South . ......... .. v vhnnn
Fog Creepinginto Cut . ....... ... e
SS. ArcticatCanal .. . ... .. e e
Panama Canal Transits . .. ... .. v ovmmeoi e -
Traffic by Nationality of Vessels ....................
Traffic by Types of Ocean Vessels . ..................
T.S.S. Tokyo Bay in Pedro Miguel Locks . .............
Transits by Average Gross Tons — Leading Users ........
T.S.S. Universe Japan . . ... .covee v ie.s
Growth and Composition Canal Trades ...............
Origins and Destinations of Cargo: Pacific to Atlantic .. ..
Origins and Destinations of Cargo: Atlantic to Pacific . ...
Forecast Total Canal Cargo ........ ..o oo
Average Panama Canal Net Tons per Vessel ............
Forecast Panama Canal Transits ... ....... ... ... ...
Maximum Ship Size . ........ v
Large Ship EnteringLock .. .......... o oveeneenen
Cross Section of Lock Chamber .. ............. ...
Forecast Total Oceangoing Commercial Transits .. ......
Average Time in Canal Zone Waters ... ...............
Deepening Program . ........ .. oo
Marine Traffic Control Center . ... ..... ... .o
Artist’s Concept of New Marine Traffic Control Center . ..
Third Locks Excavation .. ........ ... .o
Map of Projected Third Locks System ................
Possible Sites for Sea-LevelCanal . . ... ..... ..o
Route 10 North of Canal Zone . .. .. .. ... .o vvnve
Routes 14C and 14SinCanal Zone _.................
Possible Alternative Routes Qutside of Isthmus—
Nicaragua and Costa Rica Boundary . ...............

vii

Page

1



Canal Company who have taken hours to discuss with us problems of
running and modernizing the waterway. We express our gratitude to
them warmly, including Governor David S. Parker, President of the
Panama Canal Company; Sidney Kaufman, Chief of the Executive Plan-
ning Staff; Hugh A. Norris, Deputy Chief; Captain Donald A. Dertien,
USN (ret.), Director of the Marine Bureau; Colonel A.L. Romaneski,
Director of the Engineering and Construction Bureau; Philip L. Steers,
Jr., Comptroller; Gerard Welch, Chief of the Marine Traffic Control
System Development Office; Robert Lessiack, Deputy Comptroller;
Donald Schmidt, Chief Economist; Thomas M. Constant, Secretary of
the Panama Canal Company; and Mrs. Hazel Murdock of the Wash-
ington Office.

Colleagues on the faculty at M.[.T. have been a source of help in

ix



PREFACE

X

many ways. In particular, Dean Alfred H. Keil of the teSgho-c;:] (::f Eng1i
neering first suggested this study to us, and has assisted with counse
and financial support. Professor Ira Dyer, Head of the Department of
Ocean Engineering, gave us encouragem}ent, advice, 'co_mments, and
release from academic duties when the going became difficult. Dean A,
Hom, Exccutive Officer of the M.I.T. Sea Grant Progr:am, has been a
constant help on administrative matters. Professors 'P]"flllp Mandel, Alaa
Mansour, John W, Devanney III, C. Chryssos_torqldls, anc! Henry-A_
Marcus aided us at many points along the way with information relating
hipping, transport, and marine commerce.

t’0;‘hil:presgearch ::nd study was supported jointly by a fund from the
NOAA Office of Sea Grant, U.S. Department of Commerce, Grant No.
NG-43-72, from the Henry L. and Grace Doherty Charitable Foun-
dation, Inc., and from the Massachusetts Institute of Technology. This
support enabled us to visit the Zone on several occasions, to develop
computer programs relating to cargo and traffic, and to bring the results
of the study to publication, We are also indebted to the editors of the
Joumal of Maritime Law and Commerce for permission to reproduce
parts of an article that originally appeared in their columns. We also
express thanks to the National Geographic Society for use of their
aerial photograph of the Isthmus.

Thanks are due to James H. Wakelin, Jr., former Assistant Secretary
of Commerce and Chairman of the President’s Task Force on Oceanog-
raphy, for suggestions relating to Chapters VII and VIII, as also to
Colonel John P. Sheffey, formerly Executive Director of the Atlantic-
Pacific Interoceanic Study Commission, and Special Adviser to the
Office of Interoceanic Canal Treaty Negotiations, Department of State.
We are also indebted to Dr. Immanuel J. Klette of the Battell Labora-
tory, author of From Atlantic to Pacific: A New Interoceanic Canal, for
reading the manuscript and offering many helpful suggestions on the
treatment of various parts. The critiques and comments of these author-
ities have aided us substantively in the task of authorship.

We express appreciation to Gordon Stewart Lingley, formerly with
the Military Sea Transport Office at the Canal Zone, and to Lim H. Tan
of Singapore for insights into the impact of superships on Canal traffic
demand, and for a study of the land- and mini-bridge developments
upon Canal commerce, during their periods as graduate students in
ocean engineering at M.I.T. Particular thanks are due to Eleanor Baker
for typing the manuscript with exceptional excellence. We also express

our appreciation to our wives for their advice and help throughout the
months of authorship.,

NORMAN J. PADELFORD
Cambridge, Massachusetts STEPHEN R. GIBBS



INTRODUCTION

The Panama Canal has been in operation for sixty years. In these
years the world has changed much. More than fourscore nation states
are now on the world scene that did not exist when the Canal was
opened to navigation in 1914. Intermational commerce has expanded
from a few hundred million tons a year to over 2,700,000,000 metric
tons, much of it moved between nations and continents by ocean
shipping.

Postwar patterns of business are changing many traditional relation-
ships and practices. Registrations of nearly a quarter of the world mer-
chant. fleet are now placed in countries other than where their true
owners are situated in order to gain entrance into sheltered markets, or
to obtain the benefits of low fees or less expensive labor. Multinational
companies, joining firms and operations in different countries, are
becoming widely used in corporate life to promote international
business.

More importantly, from our point of view, a technological revolution
is sweeping the world mercantile fleet. Ship sizes are increasing progres-
sively. There are today, for instance, over a thousand vessels that are
too large to be admitted to the Panama Canal locks, and nearly twice as
many more that can go through the locks only if they are less than fully
loaded. Dry and liquid bulk carriers are being constructed in Europe
and Japan that are over 300,000 tons in capacity, too large for accom-
modation in the narrow, relatively shallow waters of the interoceanic
passageway. The small general cargo freighters of yesteryear are giving
way to large, highly specialized types of vessels.

Before 1970 practically the only specialized types of vessels generally
known were oil tankers and ore and bulk carriers. Today Lloyd’s Regis-
ter of Shipping lists 21 different types of ocean vessels, including refrig-
erator ships, containerships, roll-on roll-off ships (RO/RO), oil and ore
carriers, oil and dry bulk and ore ships (OBO), special petroleum prod-
ucts ships, lighter-aboard ships (LASH), automobile carriers, and
others. As more specialized ships are being built, a downward trend is
occurring in the use of general cargo vessels with their greater labor
intensity in the handling of cargo.

Containerships are a revolutionary change in maritime commerce
made possible by the advent of the sealed modular container. The fast
tum-around time of these vessels in port, their efficient manner of
stowing containers above as well as below decks, and the low pilferage
and breakage of boxes sustained while en route, thereby lowering insur-
ance charges, appeal to shippers. Furthermore, the big containerships
can take the place of as many as five general cargo freighters due to
their efficiency of loading, thus effecting significant savings in the use
of shipping. The container revolution is not only a novelty in cargo

xi
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[ts locks, however, with their fixed dimensions impose himitations on
the capacity of the Canal.

A dewelopment that will have an important bearing upon the future
of the interoceanie canal and the trade that funnels through it is that of
the tand- and min-bridge systems being fostered by United States rul.
roads to move containers across the continent on fast, umbzed trains,
synchronized with ship amvals and departures for aversess. Already,
weekly sorvices have been instituted from West Const ports Lo speed
delivenes to the Fast Coast. The mint-bndge concept, mvolving one
ocean and two continents, has appeal for high-prionty cargoes where
delivery time s at & premium in reaching high-intensity markets, as in
the electronics and automotive industnies. Thus far, the ocean shipping
rompanies have been able to compete umewise with the land-bridge
between Aswa and Furope by introducing highspeed containerships.
The land- and mini-bndge systems do offer shippers an altemative to
the Panama Canal, competing on rates up untit now, and the sdvantages
of the single bill of lading.

The question that w rawed 1 th connection s whether the United
States Govemnment should asast the ratlroads to improve their service,
including improving trackage, acquinng new rolling stock, and speeding
the operstion of trmns, rather than enlargng the Canal st Panama in
order to have a fully competitive system.

Another development flowing out of the umt-load innovation and
the production of the wide-bodied pt planes i the rising competition
between overseas air freight and contanerships. Air freight now catmies
only about five percent of U.8. overseas commerce. The larger payloads
becoming posible with the wide-bodied planes will afford a fresh
dimension of nvalry between sea and air for palletized freight that has a
high urgency for delivery abroad. This competition could become
increasingly senous us liner freight rates continue 1o rise,

This 18 8 timely moment for the appearance of a {resh, independent
study of the Panama Cunal, particularly since the senor author, Profes-
sor Norman Padelford, draws on a hfetime of expenence, having writ-
ten the most authontative book on the Panama Canal tn 1942,

Hy looking at the changes in mantume commerce, and the scientific
and technological nnovations made possible by modem engneenny
techniques, the authors have brought new pemspectves to ear upon the
operation of the intersceanic canal and the options that are open to the
United States in this area. They recognize that there are many uncer-
winties along the way, but are confident there v a future faor nsing
trade and mantime transport.

ALFHED R KF1L

Dean, School of Engineening
Massachusetts Institute of Technology
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community. Distances of 6,000 miles and more were saved on some of
the principal world trade routes, thereby reducing time spent at sea and
affording economies to seaborne transportation between the Atlantic
and Pacific Oceans.

In the years since the Canal was constructed, an increasing stream of
traffic has turned this into one of the main thoroughfares of world
commerce. Nearly half a million vessels have transited since 1914, Ships
flying the flags of nearly every principal maritime nation move an ever
enlarging tonnage of cargo through the Canal to and from the world’s
ports.

The oceanborne commerce of the United States has long been a
primary beneficiary of the existence of the Canal. For many years
United States flag shipping stood in first place in numbers of transits
per year. Although vessels flying the U.S. flag made more than 1,200
transits in 1973, vessels registered in Liberia, the United Kingdom, and
Japan each outnumbered them, Following after these come the ship-
ping of Norway, Greece, Panama, Germany, the Netherlands, and
Sweden, Vessels of sixty countries have employed the Canal in one
year, attesting to the broad usefulness of the waterway to world
commerce, !

Practically every country fronting on or adjacent to the Atlantic and
Pacific Oceans shares to an extent in the more than 126 million long
tons of cargo a year that now moves through the Canal.

Role of Canal in United States Foreign Commerce

The volume of United States foreign trade passing through the
Panama Canal has increased steadily in the postwar period, as seen in
Table 1. One of the primary reasons for building the Panama Canal was
to promote United States ocean commerce. Table 1 and Figure 1 show
the percentage of total United States oceanborne foreign commerce
passing through the Panama Canal. This percentage has grown from
10.7 to 17 percent in the past 14 years.

Table 2 gives the breakdown by commodity type of the United
States foreign commerce passing through the Panama Canal each year
and its total estimated value. The value of cargo passing through the

1



*83eaf

asTiondsax ‘sjiodey teruuy ‘Aueduo; tTeuen ewwurg,

Teurn

vueued - Snfes IeTT00 BPEIL

L S o¢ 8 F¢ £°6¢7 £E°6Z £'9¢ L°0¢ 76T t'oz L-zz B*6T £°6T L0971 T LT % ‘S'n TeINl jo abeiuaniag

chaen TRURD

07 LT 261 STFT 027 L'0T1 2’6 L9 8'g 9°s 9°q 6 ¢ B'E °¢ 9°€ § eweued gtn Jo anfeas TeTTon

Teues wuguRg

£°86 E"8 z'9 LB L9 €6 TG -0 0°g 94 4 L°E 9°c FoE 6°Z ybnosyl suo)l y1ng pinbra

Teue) eumuRd Yybnoryr ofae)d

A LA A LoLe T 'zt vraz £a7 9°FkZ L 4 3BT STz 622 6702 98T L RE 4 A1g ubtazoz -g'n 30 suol

abeuuol oble) Teiausn TeEuUED

§°0z 06t 6°81 9 L7 F8T1 091 STRT E7ET 0°ZT 0°Z1 B 0T 1ot 16 a°e eweurd ubveiod 'sen Jo suor

|pel] ubTarog ue=D0

L7085 L6k LTy 1% 9°5¢ ¥ ot B ZE 0Tof S*tLZ 667 L*'ye L'y2 B zzZ 6°02¢ S0 30 ANTRA IRTIOg Te301
TLET DLET 6I6T BO96T £96Y 9961 5961 PI6T [ 320 2961 T96T 0961 696T 8567

(sxe[Iop JO SUOIIG {¥uo) 3uo] JO SuOYIKI)

anpep refioq pue adiy, ofm) Aq sue) rwrewed ayy ySnoty], apea), udpiog ‘SN
+Z qe],

aa1305d9a1 ‘gz ‘g1 =aTgel *S3iodoy Tenuuy ‘Aueduc)y IPUR) PuRue] OSTR 5%

f+oa *uolbuiysem

eIvak

‘g "d fBuTddrTys URDTIRIY UT JARM MIN ¥,  “E(6T

TZLST IRAL TRISTJ I0] UOTILIISTUTWDY BUTITIRW 30 3I0day TehUUy ‘UOTIRIIHTUTWDY SWTITIPH 9239315 PaiTuUn,

aDTaUOD "S5°n

O°LY a'58T1 [HI-R ¥ BET 9°f1 LA B'TI zT°ZT LI IET B ET LA 8°071 £'0T § 12301 3O abejuadrad wueury
TeuRy wyweued ybnornl
6 LL B vL 6°€9 BTLs T°€s 90y T°FF Loy STSE STOF STLE [ 23 [} 4 TLE SOTIIWOD BUIOGURIDO 27N
apear ubrazoy
635y TTELY TTHZY 9Bl 97LAE  £°Z6E ETLE BTYET 9°TVE 87967 ¥°ILZ 6°LLT 0'LsZ f£'EST DUITOQURIDO 5N TRIOL
Ti6T 0L61 8961 B96t L9671 9967 96T F961 E94T L9661 961 0961 694T BS6T
SUO] JO SyOTIg )

PU) SURwRg o) yinoIgy, speI], ._m._!a.n

oI NQE],

SN pwe ‘apui), Wlfeaog 2WwIoqueas0 § 1] I0L



1 £961 9ol 54961 2961 £961 7961 196 L 0961 6561 8561

T J | T | J ' | |
T andy
- S
-d OT
Jo a8w3u3di3g ‘\\\/I\'I‘
61
07
10 afejuantay
- GZ
iuaniay
-4 0t
- <t
= o»
TWNVD VAVYNVYJ FHL HONOHHIL 9NISSYd I2HIWWOD
NOI3H04 S31VvLIS dILINA TVL0]| 40 LN3IDHI4
B
| ] | | i | | | | 0¢




4 MARITIME COMMERCE/FUTURE OF THE PANAMA CANAL

Canal has almost doubled since 1950 and has grown even faster than
ton;r‘:laege;:gtr:ei.n tonnage and in value is due prima}'ﬂy to expanding
trade between the United States East Coast and Asia. In the past 10
years the growth of Japan’s economy has bee_n phenomenal. The pros-
pects are bright for continued growth of. Umted.St,ates trade throqg.h
the Canal with Japan, China and Australia, provided the energy crisis
ot lead to a major recession.

do:liolll,lghly 66 perceiit of all the cargo moving th.ro-ug}_) the Canal comes
from or goes to ports of the United States.? This indicates how im por-
tant United States trade is for the well-being of the Canal operation.
Japan ranks as the largest originator and receiver of United States trade
through the Canal, followed by the United Kingdom, and West Germany.

While the Canal transited only 17 percent of the United States
foreign trade in 1971, this represented approximately 33.5 percent of
the total value of foreign seaborne United States trade that year. Com-
modities transiting the Canal as part of United States oceanborne
foreign trade had a high average value compared to overall United
States oceanbome foreign commerce. The lower average for overall
trade was due largely to the volume of crude oil the United States
imported into its East Coast ports from the Middle East. In 1971
foreign crude oil was inexpensive and little of this petroleum transited

the Panama Canal.
The volume of United States cargo carried through the Canal and its

dollar value give a rough measure of the importance of the Canal for
United States foreign commerce. The Canal’s role in United States for-
eign trade is growing and will continue to grow. Assuming the United
States railroads do not extend their portion of the East Coast United
States-Asia trade beyond present levels, as much as 25 percent of all

United States foreign oceanbome commercial trade may be passing
through the Canal by 1980.

Distance Savings of Panama Canal

There are numerous maritime advantages of the interoceanic Canal,
It is the strategic location of the Canal, situated at the narrow waist of
the Americas, that gives this shortcut its great advantage for oceanbome
commerce bound between the two major oceans,

| The Panama Canal provides important savings in distances for ship-
ping bound between various ports in the Atlantic and Pacific Oceans. A
vessel traveling between New York and San Francisco, for instance, can
save 7,860 miles by using the Canal instead of going around Cape Horn.
From New York to Callao, Peru, 6,237 miles can be saved. From New
York to Yo!-:ohama, Japan, 6509 mileg can be saved compared to
proceeding via the Straits of Magellan, although going around the Cape
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of Good Hope or through the Suez Canal when this is open is shorter
than the Magellan route. A vessel sailing from New Orleans to Van-
couver, B.C., can shorten the voyage by 8,807 miles compared to going
around South America. From Hampton Roads, Virginia, to Yokochama,
Japan, the Canal saves 5,666 miles compared with sailing around the
Cape of Good Hope and proceeding across the Indian Ocean.

From European ports to points in the Pacific the distance advantages
of the Panama Canal are similar, A ship en route from Liverpool, Eng-
land, to San Francisco, can cut 5,575 miles off a voyage around South
America. From London to Shanghai the Canal saves 3,892 miles com-
pared with the Straits of Magellan. From Gibraltar to Callao, Peru, the
Canal gives a saving of 3,322 miles.

Not all routes are, of course, equally affected. The distance from
Bishop’s Rock, southwest of England, to Melbourne, Australia, is
12,312 nautical miles by the Panama Canal. It is 10,754 miles via the
Suez Canal when that is open, and 11,630 via the Cape of Good Hope.
Normally, traffic from Europe to points in the Indian Ocean and be-
yond will go by way of Suez or the Cape of Good Hope. The Panama
Canal offers an alternate route to these destinations when Suez is
closed, giving the advantage of calls at ports in the New World en route.
The Canal also provides a shorter, less stormy route than around Cape
Hom.

Table 3 shows comparative distances between selected ports by a
variety of routes. The principal savings are between ports on the At-
lantic Ocean generally north of the bulge of Brazil (15°8), and points in
the Pacific Ocean north of 40°8S latitude, i.e., Wellington, New Zealand.

Vessels proceeding from ports in North America, the Caribbean,
northeast South America, Western Europe and the Mediterranean to the
West Coast of Latin America as far south as Valparaiso, and vice versa,
will save distance by utilizing the Panama Canal compared with round-
ing the Hom.

Likewise, vessels from ports on the West Coast of North America,
Hawaii, Japan, the Philippines, the East Coast of Australia and New
Zealand, and from the West Coast of South America as far south as
Callao, Peru, proceeding to ports in the Atlantic Ocean north of Recife,
Brazil, will save distance by employing the Canal route.

Vessels leaving from ports near or below the equator in the Westem
Pacific—i.e., Australia, New Zealand—or ports south of Callao, Peru,
bound to Buenos Aires, Sao Paulo, Rio de Janeiro, or Africa south of
Nigeria, have a shorter distance to go via Puenta Arenas and the Straits
of Magellan than by the Canal. Much less shipping moves along this
route, however, than via the Panama Canal because there are few inter-
mediate stops along the way. In short, the Panama Canal is strategically
placed for the main body of interoceanic commerce.
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Table 3

Comparative Distances to Selected Ports Via
—lﬁ::na Canal and Alternate Roules!

{Left Bide)

VIA® TO
L Los San Seattle Val-

Angeles Francisco (Vanc.) Guayaquil Callao paraisco

PC 4,931 5,263 6,038 12'ng g,ggg g.ggg

M 17,8065 13,122 13,898 o, , B3
NT:.E?TK s 18,004 17,490 17,205 19,934 19,927 19,019

GH 20,247 19,733 19,442 19,740 19,733 18,825

PC 5,251 5,583 6,358 3,162 3,688 4,954

Halifax M 17,670 12,987 13,763 10,106 95,470 8,231
{N.§.) 5 NAwk 16,964 Na NA NA Na
GH NA NA NA NA NA NA

PC 4,735 5,067 5,842 2,646 3,172 4,438

Norfolk M 12,751 13,088 13,844 10,187 9,551 8,312
{Newport s NA NA NA NA NA NA
News, Va.} GH NA NA NA NA NA NA

PC 4,357 4,689 5,464 2,268 2,784 4,060
New Orleans M 13,178 13,4%5 14,271 10,614 9,978 B,739

(La.) s NA NA NA Na NA NA
GH NA NA NA NA NA NA

PC 3,590 3,922 4,697 1,501 2,027 3,293

Aruba M 1I,68% 12,606 173,983 5,125 8,489 7,250
(Neth, Ind.)} s NA NA NA NA NA NA
GH NA NA NA NA NA NA

PC 7,324 7,656 8,431 5,235 5,761 7,027

Rioc de M 8,109 8,426 9,202 5,545 4,909 3,670
Janeirao 5 NA NA NA NA NA NA
{Brazil} GH NA NA NA NA NA NA

PC 8,142 8,674 9,449 6,253 6,779 NA
Buencs Aires M 7,265 7,582 8,358 4,701 4,065 2,826
(Argentina) § Na NA Na NAa NA NA

GH NA NA NA NA NA NA

PC 7,301 7,633 8,408 5,212 5,738 7,004
Bishops Rock M 17,830 13,207 13,983 10,326 9,690 8,451

(for Europe- § Na 15,283 14,9498 NA NA NA
an ports)? GH NA 18,722 NA NA NA NA
PC 7,264 7,596 8,371 5,175 5,701 6,967
Gibraltar M lzr553 12,5 13, ' g!GEB :r 784
{for Medit., s 12,885 12,371 12,086 14,815 NA NA
_ports) GH  NA NA N&i Na NA NA
PC 6,933 7,265 8,040 4,844 5,370 6,636
Frectown M 10,602 10,915 11,695 8,038 7.402 6,163
(S1erra 5 16,794 1¢,280 15,995 18,724 18,717 17,809
Leone) GH 16,636 16,122 15,83) 16,129 16,122 15,214
PC 8,006 8,338 9,113 5,917 6,443 7,709
Lagos M 11705 11,522 12,29¢ 8,641 8,005 6,766
{(Nigeria) 5 NA NA NA NA NA NA

GH NA NA NA NA NA NA

*L.stter abbreviations

Good Hope, rafer to Panama Camal; Straits of Magelian; Suez Canal; Cape of

**NA 2 Not pplicabie,

... Underscored figures indicate that sh ortest route is via the Panama Canal,
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Table 3
Comparative Distances to Selected Ports Via
anal an ternate Routes
(Right Side)
TG
Mel~ Wellw
Yokohama Shanghai Singapore Bombay bourne ington Distances top
) Pacific Por:s
5,700 10,584 12,523 NA 9,942 8,523 Relative to
16,209 16,761 16,619 NA 12,393 11,568 Distances from
13,026 12,344 10,137 8,168 12,961 14,326 New York to
15,269 14,587 12,380 11,382 12,641 14,132 Those Ports
10,020 10,904 12,843 MA 10,262 8,843 NY + 320
16,074 16,626 NA NA 12,258 11,433 NY - 135
12,500 11,818 9,611 7,642 12,435 13,800 NY - 526
14,970 14,288 12,081 11,083 12,342 13,833 NY - 299
8,604 10,388 12,327 NA 9,746 8,327 NY - 196
16,155 16,707 NA NA 12,33% 11,514 KY - 54
13,185 12,503 10,296 8,327 13,120 14,485 NY + 159
15,270 14,588 12,381 11,383 12,642 14,133 NY + 1
5,126 10,010 11,949 NA 9,368 7,949 NY - 574
16,582 17,134 NA NA 12,766 11,94] NY + 31713
14,383 13,701 11,494 9,525 NA NA NY + 1357
15,762 15,080 12,873 11,875 13,131 14,625 NY + 493
8,358 9,243 11,182 NA 8,601 7,182 NY - 1341
15,093 15,645 NA NA 11,297 16,452 KY - 1116
13,618 12,936 10,729 8,760 NA NA NY + 592
14,279 13,597 11,390 10,392 11,651 13,142 KY - 999
12,093 12,977 NA NA NA 10,9146 NY + 2393
11,513 12,065 11,923 NA 7,697 6,872 KY - 4696
NA 13,348 11,141 NA NA 15,330 KY + 1004
11,791 11,109 8,902 7,904 9,163 10,654 KY - 3478
NA NA NA NA NA NA NY + 3411
10,669 11,221 11,079 NA 6,853 6,028 NY - 5540
NA NA NA 10,272 NA NA NY + 2104
12,172 11,490 9,283 8,285 9,544 NA NY - 1097
12,070 12,954 NA NA 12,312 10,893 NY + 2370
16,294 16,8446 NA NA 12,478 11,653 NY + BS
10,819 16,137 7,930 5,961 10,754 12,119 NY ~ 2207
14,258 13,576 11,369 10,371 11,630 13,121  NY - 1011
12,033 12,917 NA NA 12,275 10,856 NY + 2333
15,627 16,179 NA NA 11,811 10,986 NY - 582
7,907 7,225 5,018 3,049 7,842 9,207 NY - 3119
13,550 12,868 10,661 9,663 10,922 12,413 NY - 1719
11,702 12,586 14,525 NA 11,944 10,525 NY + 2002
14,006 14,558 14,416 NA 10,190 9,365 NY - 2203
11,816 11,134 8,927 6,958 11,751 13,116 NY - 1210
11,658 10,976 B,769 7,771 9,030 10,521 NY - 3611
NA NA NA NA NA 11,593 NY + 3075
NA NA NA NA 10,793 9,908 NY -~ 16C0
NA NA NA 8,092 NA NA NY - 76
11,2320 10,538 8,331 7,333 €,592 10,081 NY - 4049

1. Compiied from L.S. Hydrographic Office, Table of Distances. H.O. Publication 141.
Washington: Government Printing Office, 1965,

2. Distances from Bishops Rock to sample Westarn European ports are: London, 413
nautical rniles; Liverpool, 297 n.m.; Rotterdam 454 n.m.; Bergen 911 a.m.; Oslo 947

n.m,
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A world map shows that there are what may be termed areas of
advantage in the oceans on the opposite sides of the American conti-
nent. It is shorter to proceed via the Panama Canal when passing from
one area of advantage to another than by any alternate route. As an
example, San Francisco is closer via the Panama Canal to all Atlantic
ports except those in South America south of latitude 30°S. It is also
shorter to Mediterranean ports than by any other route. Many of the
leading world ports are in a position to take advantage of the Panama
Canal for some portion of their overseas trade.

For much of the overseas commerce of the United States, Canada,
Western Europe, the Caribbean countries, northern Latin America,
Japan, and, to an extent, Austratia and New Zealand, use of the Panama
Canal shortens sailing distance. This is what gives the Canal its true
significance.

By shortening distances between ports in different oceans, the Canal
saves time for shipping, and helps reduce fuel and transportation costs.
For commercial ocean vessels—which made up more than 390,000 of
the over 480,000 transits of all kinds that have taken place since the
Canal was opened to navigation—the savings are important in economy
of operation, thus yielding higher profits. This makes the Canal attrac-
tive to world commerce. Shipping is often waiting in considerable num-
bers at the Canal terminals for transit (fig. 2).

Time Advantages

Reductions in distances give savings in time. The days that are saved
by using the Canal, as compared with the longer sea routes, mount up
impressively. For instance, a vessel traveling at 15 knots can make Los
Angeles from New York in 13 days by the Panama Canal com pared
with over a month via the Straits of Magellan. A ship traveling at 25
knots can make the 9,700-mile journey from Yokohama to New York
in 17 days, compared with 25 days needed for making the 15,300-mile
voyage around the Cape of Good Hope.

Table 4 gives a series of sample days required at different speeds for
specific voyages. Thus, a ship bound from Seattle or nearby Vancouver,
B.C., to Europe at 20 knots can make Bishop's Rock Light off south-
west England in 17% days compared with 31 days if it were to go
around via the Straits of Magellan. A vessel bound from London, Eng-
land, to Wellington, New Zealand, at 20 knots can make its destination
In 23 sea days by the Panama Canal, or 25 days by Suez if that is open,
or 27% days 1f 1t goes around South Africa.

Savings in time enable the needs of commerce to be served by fewer
ships, as well as affording faster delivery times. Faster ships save fewer
days, the reductions in savings being proportionate to the increase in
ship speed. Savings in miles that have to be traversed mean lowered fuel
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MARITIME ADVANTAGES 11

consumption, as well as crewing costs, thus reducing transportation
costs for shipper and buyer, thereby furthering overseas trade.

Savings in Fuel Consumption

Lower distances along routes have a direct bearing upon the amounts
of fuel consumed, depending upon a vessel’s mechanical efficiency, its
speed, tonnage, shaft horsepower, and hull form.

If we hypothesize a small general cargo vessel of 8,000 gross regis-
tered tons which would displace about 13,333 tons, such as many that
pass through the Panama Canal, proceeding at 15 knots, with a shaft
horsepower (SHP) of 6,610, its consumption of fuel figures as 35.4 long
tons of oil per day.®> In a 14%-day voyage from New York to San
Francisco it will burm 512 tons of oil. The same ship taking a 36'2-day
circuit around South America would use up 1,290 tons of oil even if it
encountered no heavy storms to slow up its progress. If fuel oil sells at
$48 per ton, the Canal route will save roughly $37,000 in fuel costs
alone.

A larger cargo vessel of 12,000 gross registered tons, running at 15
knets for the same distances, and consuming 46.4 tons per day, will
save 1,018 tons of fuel oil, or $49,000, by employing the Canal route.
This is a substantial saving.

Taking as a third sample, a modest-sized containership of 25,000
gross registered tons (41,667 tons displacement), operating at 20 knots,
the fuel consumption will amount to approximately 179.5 tons a day.
In this case, use of the Canal can save up to 2,950 tons of fuel oil over
going around South America, making the fuel cost $93,000 rather than
$234,000 if it were to go the longer way. Such a saving can make a
major difference not only in the costs of transportation for shippers,
but also in the profits of operation the vessel's owners or charterers
realize. In a time of world energy shortages, the Panarna Canal is seen as
a valuable means of saving fuel, and thus of shipping costs. It thereby
helps promote oceanborne trade.

Factors Bearing on Choice of Routes

Commercial vessels will normally take the shortest available route
between their ports of departure and destination in order to save costs
and time. Other factors may enter into the choice of a particular route,
or for a specific voyage. These include such elements as cargoes to be
picked up or delivered en route, orders from owners or charterers, draft
and size limitation in ports, facilities for resupply, and the incidence of
tolls upon ship eamings.

Considerations of government policy, and security en route, can af-
fect the choice of routes in special circumstances, or for vessels in
government employment. Fundamentally, the distances involved, car-
goes to be delivered or had, orders from owners or charterers, and
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increasingly available in the years ahead.®
Principal Routes Served by the Canal

The principal shipping routes passing through the interoceanic Canal
are outlined in Figure 3.

The Canal is advantageous principally to shipping moving between
(1) the coasts of North America, (2) the East Coast of North America
and Asia, (3) the East Coast of the United States and the West Coasts of
South and Central America, (4) the East Coast of North America and
Oceania, (5) the West Coasts of the United States and Canada and the
East Coast of South America, (6) Western Europe and the Mediter-
ranean and the West Coasts of North and South America.

The Canal route is also beneficial to shipping moving between (7)
Westem Europe and Japan, (8) Western Europe and Oceania, (9) the
East and West Coasts of South and Central America roughly above the
equator, (10) Japan, the Philippines, China and ports in the South
Pacific and the East Coast of South America along with the mid-West
Coast of Africa.

The Panama Canal is marginally appealing to shipping going from the
East Coast of the United States or Western Europe to points in South
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i are a factor in determining whether a vessel wil]
:r?::etg ngv;fﬂiu Panama Canal, or go in the opposite direction via
Capetown and South Africa. Vessels heading for Indian Ocean ports, as
weli as Perth and Melbourne in Australia, from Westen_l Europe will
normally take the Suez Canal if that is open, or proceed via the Cape of
Good Hope rather than going by Panama and across the Pacific Ocean,
unless they have orders or a schedule that calls for touching at North
American, Caribbean, or Central American ports.

Vessels sailing between Yokohama or Shanghai and Rio dfe Janeiro or
West African ports below the equator must cover approximately the
same distance whether they proceed via the Panama Canal or the Cape
of Good Hope. In these instances, factors other than distance alone
guide the choice of routes.

Whatever the coordinates by which ships proceed to destinationg
overseas, their courses generally are fixed by schedules and by cargoes
to be delivered or picked up.

For a substantial portion of the world’s overseas traffic, the Panama
Canal offers a conveniently-placed shortcut between the Atlantic and
the Pacific Oceans. The number of vessels using the Canal each year
indicates that a large amount of oceanborne commerce finds the Canal
route valuable for business. The use of the Canal by ocean commercial
shipping will be examined in Chapter Three.

New Developments and Old Advantages

New forms of transportation have sprung into being since the Pan-
ama Canal was opened to navigation. Air transportation has captured all
but a small amount of the transoceanic passenger business, causing the
express passenger liners to be laid up, sold, scrapped, or turned to the
cruising trades. Increasing quantities of freight are airlifted overseas
each year, although in total volume this is still not three percent of this
nation's foreign trade. There are many forms of general and bulk cargo
that will continue to move by water for as long as can be foreseen.
These will find their way to the interoceanic shortcut on board tradi-
tional-ty pe shipping to take advantage of the distance-time-transporta-
tion cost savings which this offers.

The supercarriers have not taken the place of the general cargo liners,
cogtainerships, tankers, oreships and reefers that are the primary bene-
Qcmiea of the Canal’s presence. They are not likely to do so for a long
time to come, although the availability of deepwater terminals in the

- United States will enhance the competitive position of the big carriers
t.hqt can offer economies of scale combined with low-cost transpor-
tation. Decades will be needed to alter the patterns of shipping limited
quantities of many raw materials, tropical products, manufactures, and
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per ton mile on an express containership moving at 30 knots.

Counting ocean transportation, port transfer charges, and transconti-
nental rail freight, the costs for delivering a 20 x 40-foot container in
Rotterdam from Yokohama are figured as amounting to $431.88 using
the U.S. land-bridge versus $166.48 using a containership running
directly by the all-sea Panama Canal route.® “Provocative marketing
techniques exercised by proponents of the United States land-bridge
route, Seatrain Lines of New York in particular, have tended to disguise
the economics of the system.’’’ Between Japan and New York it is
figured that mini-bridge delivery will cost $178.06 more per container,
although present rates have been set about equal in order to capture a
market,

To shippers and customers of highly competitive merchandise the
mini-bridge operation does have a four-day delivery advantage over the
all-water route that can be significant. Missing a connection at the West
Coast transshipment port, or delay en route across the continent by
rail, can wipe out the advantage,K or come close to it, however (see
Tables 6 and 7).

Ocean shipping has been able to retain the major share of the con-
tainer cargo by putting on modern containerships that combine the
advantage of fast sea delivery with avoidance of transshipments in
ports, the possibilities of missing connections, being held up by U.S.
dock strikes, having cargoes wrongly routed, and delays or tie-ups in
crossing the continent.
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The interoceanic shortcut
tion. At the present time, un

carnied on mini-bridge routings.

Table 5

MARITIME COMMERCE/FUTURE OF THE PANAMA CANAL

offers strong advantages in this competi-
it trains are reported to be making weekly
departures between New York and Qakland, Long Beach and Seattle on
transcontinental runs. Most of the traffic bome by these trains is

Emmn of Ngyﬁg] Miles and Transit Times*

Land Bridge Pfanama Canal
Route Miles Days Miles Days
Yokohama~-New Yorhl‘z
Yokohama-Los Angeles 4,800 9.0
Los Angeles-New York rail 3,000 5.0
Yokohama-New York 9,700 17.5
Canal delay time 1.0
Total 7,800 14.0 9,700 18.5
2
Yokohama-Europe
Tokohama-Los Angeles 4,800 9.0
Tranafer 1 2.0
los Angeles-New York rai) 3,000 5.0
Transfer 2.0
New York-Europe 3,700 7.0
Yokohama~Europe 12,500 231.0
Canal delay t:ime 1.0
Total 11,560  25.0 12,500 24.0
NOTES : 1No Proviaion made for port time since it 18

common to both routes.

ZSea time assumes 23-knot ship or 552 nautical
miles per day.

JAaaumcs optimum

gLruation of direct transfer

between ship and an awalting unit train,

‘Trans:t time based on Atchison,

Topeka and

Santa Fe Railroad proposal.

*from Interoceanic Lanal studies, 197¢,

Interoceanic Canal

am 1 roceanic tan .
Study Tommission, Wazhlington, 0.0

., 1970, p. 1V-120,.
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Table 6*
Comparison of Costs for Land-Bridge and Panama Canal Routes:
Yokohama-Furope
20x40~-foot Container
Land~Bridge
Yokohama-Los Angeles - 9 days ¢ $6.52 $ 58,68
Port transfer charge 30,00
Ship delay - 2 davs 4 $4. 39 8.78
proposed ATSF rail charge special unitized train
LOS Angeles to New York City - 5 days 250.00
Port transfer charge 30.00
Ship delay - 2 days ¢ $4.39 g.78
New York-Rotterdam -~ 7 days ¢ $6.52 45.64
Total cest per container - 15 days $431.88
All-Sea Panama Canal Route
Yoxohama=-Retterdam - 24 days & $6.52 $136.48
Panama Caral tolls __10.06
Total cost per contairer $166.48
Difference - land-bridge excess $265.40
NOTE : n compar:son with the direcl sea reute, ships
will have port time at either ¢nd of the land-
br:dge. An allowance of 2 days at e¢ach port

to arrive, discharge cargn and depart was assumed.

tInteroceanic Canal Studies, 1970. Rkeport of the President's
Interoceanic Canal Study Commlission. Wkashington, 1970,
p. IV-123.

Tabt.le 7*#*

Comparison of Costs for MinieBridge and Panama Canal Routes:

Yokohama-Hew York
20x40-foot Container

Mini-Braidge

Yokchama-Los Angeles - 8 days # 56.52 $ 58.¢68
Los Angeles~-New York rail - 5 days 220.00
1{ days 5308. 68

All-Sea Panama Lanal Route
Yokohama-New York -~ 18.5 days 9 $6.52 $120.62
Panama Canal tolls L0.00
3135.32
Difference - mini-bridge excess 5178.06

**1bid., p. IvV=-124.
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MARITIME ADVANTAGES 19

The land-bridge is not positioned to offer fast, inexpensive delivery
of general broken-lot cargo, nor to transport heavy bulk cargoes. Thus,
shippers continue to enjoy the advantages for which the Panama Canal

was built.
Extending the Maritime Advantages of the Canal

When the Panama Canal opened for navigation, it represented a tech-
nological leap ahead in international transportation, extending the
advantages of ocean shipping by the introduction of the interoceanic
shortcut. Since that time, other modes of transportation have intro-
duced new means of carrying goods and passengers and mail. They
surpass ocean shipping through shortening time of travel and introduc-
ing new conveniences, as by air transport, but at greater cost. The large
bulk carriers, on the other hand, have been increasing their efficiency
and lowering the costs of transportation through introducing economies
of scale, automation, and improved mechanical efficiency, but they can
only be used where deep ports are available and they require large
volumes of cargo to make their employment economical.

The development of these new modes and their effect on the cost of
oceanborne shipping can be visualized with the aid of Figure 4. This
depicts the supply and demand curve for a fictitious general commodity
which can be called “gencom” which could be grain, lumber, crude oil
or etc. The fictitious commodity “gencom” is used instead of grain,
coal, etc., because the supply and demand curves for any particular
commodity passing the Canal are not known. “Gencom” could have
been any commodity carried in trade through the Panama Canal in
1920 on any trade route. Assume it moved on a route from New York
to San Francisco as an example. In 1920 N tons of ‘“gencom” were
traded and they cost P dollars per ton to the consumer who purchased it.

Assuming the Canal had been out of service in 1920, “gencom”™
would have had to be carried around the Horn in the small, slow ships
of the period or moved by rail across the continent. Use of these modes
would have cost more than using the Canal. This situation would have
resulted in an upward shift of the supply curve by the amount of the
additional cost of shipping (K in Figure 4). Since the cost would have
been higher, fewer consumers would have purchased it, and the volume
traded would have been N* sold at price P*.

For the 1974 figure “gencom” was selling at price PP and NN tons
were moved through the Canal and sold in San Francisco. Had the
Canal been turned over to Panama that year and Panama had refused to
let “‘gencom” transit, suppliers would have been forced to seek other
alternatives, But in 1974 the alternatives included superships sailing
around the Horn, air freight, pipelines and transcontinental unit trains.
None of these alternatives existed in 1920 to any appreciable extent.
The new modes of cargo transport were cheaper, relatively speaking,
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motives on the lock walls, better lighﬁné in the Cut, and so forth.
The key to the continued usefulness of the Canal will be its ability to




planes use more energy than the standard-size cargo vessels that make
up the greater part of the traffic using the Canal. As the energy shortage
is likely to be of long duration, it is reasonabie to assume that the
maritime advantages of the Panama Canal will not be superseded in the
foreseeable future.

We shall consider in Chapter Seven alternatives for extending the
maritime advantages of the Canal. Meanwhile, the Canal will continue
to be useful to the oceanbome commerce of nations up to the limits of
its capacity.

The most likely manner of removing the limitations that now exist,
and extending the maritime advantages of the interoceanic canal,
appears to be replacement of the present lock canal with a sea-level
waterway through which both larger shipping can pass and larger
numbers of vessels per day and year can be transited. This is a logical
step in improving the usefulness of the Canal when the time is right,
Appropriately designed and constructed this could serve the needs of
commerce for another century.

CHAPTER ONE FOOTNOTES

1. Years mentioned are fiscal years ending June 30th unless otherwise stated.

2. This figure must be carefully interpreted as it says nothing about how much
the United States benefits from U.S. cargoes transiting the Panama Canal. The
profits reaped by suppliers and receivers of commodities moving in trade are
determined by the terms of trade which are the details of supply and demand.
For example, until 1974 the United States benefited from inexpensive foreign
oil. The terms of trade have now changed and oil exporters are reaping the
benefits,

3. The figures are arrived at by using the formulas SHP = .00345x(dis-
placement)?/3 x (speed)®, and the tons of fuel consumed per day =
SHP/186.6. This is an empirical formula arrived at by naval architects.
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Stewart G. Lingley and Norman J. Padelford, “Effect of Supershipbuilding on
Canal Demand.” M.LT. Sea Grant Program, Interoceanic Canal Project. Draft
Report No. 10, March 1973, Ship operating costs were figured at $6,350 a day
{for the 50,000 dwt carriers and $13,250 per day for the very large ships. It is
figured that the smaller ships going via the Panama Canal can make the
19,200-mile round trip in 57 days, allowing four days in port, while the larger
vessels will require 89 days for the 30,600-mile circuit via Good Hape. They
will, on the other hand, carry more than four times the amount of coal per trip
and avoid paying Canal tolls costing $48,000 a round trip for the smaller ships.
Interoceanic Canal Studies, 1970, Report of the President’s Interoceanic Canal
Study Commission. Washington, 1970, p. IV-120.

1bid., p. [V-123.

R.F. Gibney, “Shipping Lines Are Winning on Europe/Far East Run,'* Sec-
trode, March 1873, pp. 41-46.

Panama Canal Traffic, Capacity, and Tolls, Hearings before Subcommittee on
Panama Canal, Committee on Merchant Marine and Fisheries, U.S, House of
Representatives, 915t Congress, 2nd Session, April 22, 1970, Serial No. 91-25,
p. 1.



Bay. Beyond this, barely visible, Lie the watZrs bY uie Ciflobear stien-
ing out to meet the Atlantic Ocean.

Southward from the Atlantic

Viewed in reverse from far above the Atlantic entrance to the Canal
and the port cities of Colon and Cristobal, the prominent features in
the foreground are the massive three-step Gatun Locks that raise and
lower vessels 85 feet from sea level to summit lake, and the mile-long
Gatun Dam that holds back the Chagres River and Gatun Lake. Behind
these works lie the 163 square miles of Gatun Lake holding the water

23



:-ﬁ*-\ ?z .
' . L
. )

<
%

PANAMA CANAL AND CANAL

Sooie an whilas
' R

~

(ORE

Figure 5.




DINce INen a ceaseiess VIg, COMUINUEd ULCURLLE, JOWCLIIE LWITC DIVPTd UL
the hills, widening the Cut, and periodic maintenance of all mechanical
elements of the locks, has kept the Canal in excellent working order.

Notwithstanding the continual use, vessels are locked through in
practically the same time today as in the first year when the numbers
were in the hundreds rather than thousands,

The Canal has become not only a marine highway between the
oceans; it has become as well a link between continents and nations as
traffic has funneled an unending flow of oceanborne commerce through
the waterway.

To comprehend the Canal operation as a going concern, it must be
seen at water level, as from the deck of a transiting ship.

Preparing for Transit

Passage through the Canal requires close cooperation between ner-
sonnel aboard vessels, authorities on shore, and attending tug masters,
especially at the approaches to the locks. The behavior of vessels must
be watched with minute care, and the masters, officers and personnel
aboard them must be ready to respond to the requests of Canal pilots
and the orders of Lockmasters to avoid harm to vessels or locks.

The procedure for transiting the Canal, and the law relating to it, are
fairly elaborate.?

Arrival at Terminal

A vessel must communicate with the Port Captain’s Office at Balboa
by radio or through its agents 48 hours before its arrival at the Canal to
allow for arrangements to be made for its boarding, assigning of pilots,
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transits, remeasurement is made before clearance is granted.
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deposits at approved banks, berore the vessel Ay Procead o tne
tocks.,” For Government-owned and operated vessels, credits are taken
in heu of cash payment with settlements made between Federal agen-
cies in Washington,

Reception of Filots and Guards

When the boarding formalities are completed, the vessel is cleared for
transit. Pilotage 15 compulsory with a Canal pilot being in full control of
a vessel.”

In time of national emergency, or if it is otherwise felt {0 be neces-
sary for insuring the safety of a ship or the Canal, or assuring the
compliance with the laws and obligations of the United States, a vessel
may be required to receive an armed guard.'® The law allows the
authorities to control and inspect vessels, secure them, remove anv
personnel if need be, and even to take possession of them. The powers
are exercised within the Canai Zone by the Governor with the approval
of the President of the Unmited States,

Guards may be posted wherever the Governor indicates. Customarily
they are stationed on the bridge, in the pilof howse, radio room, engine
room, fore and aft on deck, and along the sides. They have authority to
take whatever measures may be needed to prevent or stop unlawful
actions, In time of war or threatened danger this is very important, '

Pilotage and Schedubing of Transits

Role of Canat Piiot

When a vessel enters the Canal waters, control of its navigation and
movements 18 placed under the hands of a Canal pilot. It is the duty of
the ship’s Master to be on the bridge when entering or leaving the locks,
and when going through the Cut, to inform the pilol of individual
peculiarities in the handling of the ship. 11 is also his responsibility to
see that the pilot’s orders are carried out. If the Master or another
person gives an order contrary to that of the pilot, or fails to conform
to the orders of the pilot, and an accident oecurs, the Master is respon-
sible, as, in general, in harbor situations. The ship may be hbeled pend-
ing settlement of the costs or claims. '

Pilots employ walkie-talkie radios to communicate with each other
on the same or different ships, with attending tugs, lockmasters, loco-
motive operators, and the Marine Traffic Conirol Office (fig. T4,

The pilot's role s particularly important as a vesse! 5 approaching,
moving through, and leaving the locks. It is also critical in the Cut
where wind and fog can affect the navigation of a vessel,

Two pilots are generally put on board large vessels, Four pilots are
used on the large ore carriers and tankers with one stationed on each



— a T pem e e LTEREave YU RTU IULELOVTIGL JI1LD.

Historically, obtaining skilled pilots for Canal operations has been
easy for the Company due to the high wages and many fringe benefits.
Now that the United States merchant marine is being revitalized, the
pool of available masters has shrunk. The present pinch is expected to
be temporary, as Panamanians, Norwegians, and others have proved to
make excellent pilots.

Scheduling Transits

The scheduling of transits is done by the Navigation Division of the
Canal Company through the Marine Traffic Control Office located at
Balboa. Vessels at the Atlantic terminal are directed by the Cristobal
Marine Traffic Office acting in communication with Balboa.

Passenger vessels carrying more than 50 passengers have priority in
dispatching to the “‘extent consistent with efficient operation” of the
Canal.’® Transits are as a rule scheduled as nearly as possible in line
with the order in which ships have arrived at the terminals, although
veseels may be dispatched in whatever order and at whatever time is
deemed best in the interests of safe and efficient operation of the
Canal.

In scheduling transits the Marine Traffic Control Center has to give
consideration to the wide variety of types and conditions of vessels
seeking transit, the nature of the cargoes being transported, the orders
some vessels have, and the circumstances in the Canal.'* Where pos-
sible, small vessels are locked through with larger ships in order to save
water and increase capacity.

With an average of 40 and more oceangoing vessels arriving for transit
each day, schedules are made up so that insofar as possible one vessel
will be arriving at a lock approach shortly after another has left in order
to minimize lost time between lockages. With a full day’'s complement
this means busy hours for those who work the locks and control the
movements of the towing locomotives. When a vessel is delayed in
getting away from its anchorage, or has an accident along the way, such
& grounding or scraping its side in the locks, this can cause difficulties
for schedulers and following vessels. Radio communication on muitiple
channels between schedulers, lockmasters, pilots, towboats, control
towers, and the Port Captains is a great help in straightening out tangles
when they do arise. Fortunately, the number of serious accidents or
tong delays has always been small due to the careful precautions that
are taken all along the line,

Dispatches are now made on a 24-hour hasis to handle the traffic
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Vessels can anchor at Balboa, Crlstobal Gatun Lake, Gamboa and t,le
up at Gatun, Pedro Miguel and Miraflores as required and as directed.

Proceeding through the Canal

Vessels generally are directed to proceed into the Canal as soon as
the Canal pilot is aboard. Moving from Limon Bay, at the Atlantic end
of the Canal, a vessel first passes through a dredged channel seven miles
long to Gatun.

Transiling the Gatun Locks

As a vessel approaches the locks, whether at Gatun at the Atlantic
end, or at Miraflores on the Pacific, a team of Canal linehandlers is
taken on board from a launch to handle the cables that are attached to
the towing locomotives on the lock walls.

At the Gatun Locks a vessel is raised, or lowered as the case may be,
in three consecutive chambers a total of 85 feet to the level of Gatun
Lake {fig. 8). The chambers at all of the locks are nominally 1,000 feet
long, 110 feet wide with rubber fendering at each end, and have 42 feet
of water over the sills, Transiting a vessel at Gatun takes approximately
one hour. The time is somewhat less for small vessels and considerably
more for large ships that have little room to spare.

When all is in order, a chain fender is lowered in front of the first
lock gate and the vessel i1s pulled into the lowest chamber. There the
lock gates are closed behind it, valves are opened allowing water to flow
down from above into the chamber until the vessel rises to the level of
the second chamber. The gates in front of it are then opened and it is
towed by the locomotives into the second chamber. There the same
procedure is followed to raise it to the level of the third chamber and of
Gatun Lake, Normally, two electric locomotives are employed on each
gide of a vessel to move it through the locks. These run on a track and
cog rail with speed controlled to maintain cable tension and pull. More
locomotives are used for the largest ships.

One of the largest commercial ships to transit the Canal has been the
T.S.S. Tokyo Bay, a 36,000-gross-ton containership of British registry.
The dimensions of this ship, 950-feet-long, 106-foot-beam, alloweq less
than two feet of clearance on each side. Experience has shown that
these are about the maximum dimensions that can be accepted for
commercial vessels (fig. 9).1°

Within the lock areas movements are directed by the pilot in coordi-
nation with the lockmaster. The lockmaster is in direct contact with the
operator of the lock gates and water valves in the control tower.

Within the lock tower a control board displays the positions of the
gates, chains, water control valves, and water level in each chamber.

{ Text continues on page 35.)
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cent to Cause it to nose away onT e OdR.

Fog is still a problem at the Cut, tying up navigation through the Cut
on an average of 65 nights a year. Pilots pull off and anchor at Gamboa,
going southbound if advised to by the Navigation Division (fig. 11),
New lighting and signaling are a help, but pilots still feel uncertain
about navigating the Cut in the fog. Torrential rains which can drasti-
cally cut visibility also tie up traffic.

Widening the Cut has contributed materially to a speeding up of
transits. Previously traffic had to be scheduled so it would move in one
direction for several hours. Now it is possible to move most traffic
continually in both directions, save when a flight of locks is out for
servicing, or when there has been some tie-up due to an accident. Clear-
Cut traffic is still given to very large ships and those loaded with flam-
mable or dangerous cargoes. Otherwise, shipping moves continuously
around the clock in both directions, but pilots have to be careful on
meeting other vessels in the Cut lest the wake from one affect the
course of others,

Pedro Miguel and Miraflores Locks

Moving south out of Gaillard Cut, a vessel passes through the exca-
vated valley of the Rio Obispo and Rio Grande, two small streams that
flow from the Continental Divide toward the Pacific. At the end of this
valley the vessel reaches the Pedro Miguel Locks. This lowers, or raises,
a vessel in one chamber 31 feet with the same procedures being used
that were described for Gatun. From here a vessel southbound traverses
Miraflores Lake, a small artificial body of water, to the two-tiered
Miraflores Locks. These locks, again uniform in dimensions with the
Gatun and Pedro Miguel Lock chambers, contain two chambers that
lower, or raise, a vessel an average of 54 feet to or from sea level. This is
the final lockage at the Pacific end of the waterway .

Pacific Terminal and Channet to Sea

From this point a ship passes three miles out to Balboa IIarbor
through a channel similar to the approach to the Gatun Locks on the
Atlantic side. On the starboard side southbound is the unused channel
excavated for the Third Locks in 1941-42.

Beyond Balboa the right-of-way extends five miles to the Pacific
Ocean past Naos, Perico, and Flamenco Island. A causeway connecis
the mainland with these islands cutting off a silt-laden crosscurrent that
would require continual dredging.

After a vessel passes Flamenco Island, it discharges the Canal pilot
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vessels from most mishaps. Occasionally, vessels will scrape the sides of
the lock chambers or hit the approach walls. Once in a while serious
accidents occur, such as groundings or denting plates of vessels by
striking the approach walls. Cases can be found of claims and counter-
claims arising from accidents in the Canal. But few accidents have been
serious enough to impede operation of the Canal for extended periods.

Long-Range Planning to Expedite Traffic

A lock canal requires continual attention te maintain its operating
efficiency, especially in the tropics. Channels must be dredged. Lock
structures and machinery must be overhauled to reduce wear and pre-
vent their becoming fouled with marine growths and rust. Towing loco-
motives can break down and wear out. Almost every mechanical feature
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is subject to fatigue and obsolescence and needs regular overhaul ang
maintenance.

As the quantity of shipping transiting the Canal has increased from 3
few thousand vessels a year to 15,000, serious thought has had to be given
to ways of handling increasing numbers of vessels in order to maintain
optimal transit time and efficient labor schedules for operators.

For the near future, three sets of improvements are underway to
enhance the Canal’s operating efficiency. These include (a) lock im-
provements, (b) navigation improvements, and (c) seeking additional
supplies of water. These will be discussed in Chapter Five.

Conclusion

The opening of the Panama Canal made possible a tremendous ad-
vance in intercoastal and overseas trade. Some of this conceivably
would have come irrespective of the Canal. But the presence of the
waterway, with its foreshortening of distances on principal trade routes,
and its speeding of movement between the Atlantic and Pacific Oceans,
was a large factor in stimulating the business that has followed.

The improvements that have been made in the Canal to widen the
channel, that are now underway to increase the water supply and that
will be made as needed to expedite traffic by increasing the number of
towing locomotives on the lock walls, will enable the Canal to absorb a
good deal more traffic than it is now handling. It is estimated that it
can probably keep up with demands until about the year 2000 or later
as transits have been running in recent years. We will consider in a
subsequent chapter the possible magnitudes of future commerce and
what these may do to the need for additional capacity or a larger canal.

The United States and other maritime countries will benefit from
whatever is done to speed up the process of transiting and to increase
the number and size of vessels that can be put through the Canal in a
given day and year. Other nations of the American hemisphere, Western
Europe, Asia, and Oceania will be served by whatever advances the
usefulness of the interoceanic canal. It remains one of the principal
means of furthering overseas commerce,

CHAPTER TWO FOOTNOTES

1. For the history of the building of the Canal, see Miles P. DuVal, Jr., And the
Mouniains Will Move, Stanford: Stanford University Press, 1947.
2. These are summarized in an article by the author entitled: *‘Ocean Commerce
and the Panama Canal.” Journal of Maritime Law and Commerce, Vol. 4, No.
3, April 1973, pp. 397-423. Much of what follows is extracted from the
Journal with the permission of the Editor,
The laws and regulations are incorporated into the Code of Federal Regula-
tions, Title 35, Panama Canal, Washington: Office of Federal Register, revised
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of what activities in the Canal Zone shouid be included within the coverage of
tolls is “‘not appropriate for judicial action” (356 U.S. 309, 317 (1958)).
7. CFR, 35, Sec, 133.32.

8. CFR, 35, Sec. 133.71.
9. The Regulations specify that, except as provided, “no vessel shall pass through
the Canal or enter or leave a terminal port, or maneuver within Canal Zone
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10.

11.

12.

13.
14,
15.

16.
17.
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waters lying inside the Canal entrances without having a Panama Canal pilot on
board.’”” The pilot has full control of navigation until the vessel leaves the
opposite terminal for the sea, unless otherwise released by the Port Captain.
CFR, 35, Sec. 105.1,

The power to place armed guards aboard vessels was first given by Act of June
15, 1917 (40 Stat. 220). This was amplified by an Executive Order of Septem-
ber 5, 1939, and by Acts of August 5 and September 26, 1950 (64 Stat, 427
and 64 Stat. 1038). See United States Code, Title 50, Sec. 191,

Norman J. Padelford, The Panama Canal in Peace and War, New York: Mac-
millan, 1942, Chapter IV.

CFR, 35, Secs. 105, 107, Canal pilots have similar control of the movements of
all vessels of war in the Canal.

CFR, 35, Sec. 103.9.
See CFR, 35, Sec. 103.8, giving Canal authorities discretion in these matters.
Marine Director’s Notice to Shipping Agents, August 12-72. Balboa Heights,

C.Z., May 19, 1972, p. 4. The maximum draft level altowed for transits is 39
feet, 6 inches; for initial transits it is 37 feet. Ibid.

CFR, 35, Sec. 111.162.

We are indebted to Captain Howard L. Wentworth, Searsport, Maine, for 20
years a pilot at the Canal without an accident or investigation, for observations
on problems of navigating the Canal.



CHAPTER THREE
USE OF CANAL BY OCEAN SHIPPING

Standing at Gatun at the Atlantic end of the Panama Canal, or at
Balboa at the Pacific terminal, lines of vessels coming from all parts of
the world can often be seen moving toward the Canal, or waiting their
tumn to proceed into it. On the average, as many as 40 vessels a day
transit the Canal. More than 14,000 ships a year are locked through the
waterway at the present time. This exceeds the dreams of those who
first visualized a shipway through the Isthmus of Panama and vindicates
the need for a shortcut between the oceans.

The designers of the Canal looked far into the future when drawing
up the specifications for the waterway. The builders constructed a
system of locks to endure for a century and more. As it turned out, the
work was done on a scale of sufficient proportions to serve all but the
largest ships afloat today.

Vessels today are far longer, of wider beam, and more specialized in
nature than when the Canal was built. Increasing numbers of those that
now regularly call at the Canal practically fill the 1,000-foot-long,
110-foot-wide chambers. The standard ship designers’ measure known
as “Panamax,”’ meaning the maximum dimensions a vessel can have to
fit within the locks, is being exceeded each year with new ships that are
too large to go in the lock chambers. Such vessels are employed on
ocean routes that would not normally pass through the Canal, such as
from the Middle East to Europe or Japan carrying crude oil. Their
existence raises gquestions, nevertheless, whether a larger waterway
should one day be constructed to accommodate them.

Ships that Pass in the Day and Night

The small, plodding, coal-burning freighters and other steamships
that once passed through the Panama Canal are now replaced by
850-foot tankers hauling 60,000 tons of oil, and by mammoth con-
tainerships that can sustain a speed of 30 knots and more at sea loaded.

Ship traffic at the Canal has reflected the technological progress of
ocean transportation from the coal-burning reciprocating steam engine
era to the gas turbine and nuclear power plant. The vessels that transit
the Canal have ranged from windjammers of the days of sail and small
pleasure craft to the U.S.S. Missouri, the “Mighty Mo of World War II
fame, with a beam of 108 feet.

Particularly interesting among today’s transients are the 950-foot,
106-foot-beam containerships of the T.S.S. Tokyo Bay and sisterships
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class of British registry and other new ships of a similar size that can
carry 2,000 containers or more.

It is possible that some of the large containerships built for the
Europe-Asia run will be diverted to the Suez Canal when that is re-
opened, for they cannot operate at their full-designed draft of 44 feet
through the Panama Canal. On the other hand, the Panama route has
the advaniage of not charging them tolls for cargo carrted on open
decks as does Suez.

Other users of the Canal include giant dry bulk and oil carriers like
the Liberian-flagged S.S. Melodic that for some years carried coal from
Baltimore to Japan and iron ore from Peru to Baltimore op the return
voyage. The Melodic holds the current record of lifting 61,078 long
tons of cargo through the Canal. Its sistership, the §.8. Arctic, is shown
in Figure 12.

New to the Canal in recent years are special automobile-carrying
ships, such as the Norwegian-owned Dywvi Pacific which carries 2,000
European-built compact cars to the West Coast of the United States,
and a comparable number of Japanese-built compacts from that coun-
try to the East Coast of the United States.

Although passenger liners have as a rule given way to the jet aircraft,
a few luxury cruise ships continue to be regular patrons of the Panama
Canal. Among these are such familiar names as the P & O liner Can-
berra, the Holland America Line Rotterdam, the Norwegian America
Line Sagefjord, and others. With the changing fortunes of American
shipping, there are today no passenger ships flying the United States
flag that regularly call at the Canal.

Vessels of many kinds and descriptions pass through the Canal each
year with an almost infinite variety of cargo. Although there has been a
marked trend toward specialized shipping such as the container and
automobile-carrying vessels, refrigerated cargo vessels, lighter-aboard-
ships, tankers, and dry bulk carriers, the general cargo liners still pre-
dominate in the file of shipping.

With approximately 80 percent of the world commodity transpor-
tation carried by water and 98 percent of this and other countries’
foreign trade bome by ocean shipping, the outlook for an ongoing line
of shipping moving through the Canal is promising for years to come.

Patterns of Ship Traffic
The records of Canal traffic show a remarkably steady growth in
business, both in numbers of vessels passing through, and in cargo car-
ried. Transits of total ocean traffic have risen from a few thousand to
14,829 in 1970. The high point for total Panama Canal traffic of all
kinds was reached in 1970 when 15,523 vessels made the transit. The
volume of cargo transported through the waterway has grown from
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nine million tons in 1920 to 127 million in 1973. Toll receipts hav
risen proportionately, surpassing $113 million in 1973.' Interesting az
is the historical record shown in Table 1, the traffic patterns since 1947
are of most concemn.

Table 1

Historical Traffic Statistics®*

Total Tolls

Fiscal Commercial Ocean Commercial Ocean Total Toll:nd i
Year Transits Cargo - Long Tons Transits Recegﬁzgif
1915 1,058 4,888,400
1916 724 3,093,335 1';33 ® ;'36?'602
1917 1,738 7,054,720 1,937 5"07'047
1918 1,989 7,525,768 2.210 5'328'068
1919 1,948 6,910,097 2230 6 357986
1336 3,397 5,373, 374 3T T
1921 2,791 11,595,371 3,371 11, 36 493
ig;z 2,665 10,882,607 3.050 11'%32'383
3 3,908 ' ‘son.
1924 5,158 §3'33§'§§3 g';;g 24 300 a0
153% 1.597 43556, 549 =74 S
1926 5,087 26.630.016 5 923 2 '390 rer
1927 5. 293 27.713.555 6.259 17330 o3
1928 6,253 29.615.65] 7116 g"230'027
%ggg 6,289 30,647,768 7,197 23'?23'233
027 10, T SeT
1931 5,370 25 gég'ggg 2'333 24646,
1931 3379 25,065,283 ¢,217 24,646,109
1933 4.162 18,161,165 5,040 19 691 101
1934 5.2 34 24,704,009 6.211 VRIETS
1935 5,180 25'309'527 6 N ETTEEL
1935 3 100 25,709,527 369 33,339,239
1936 3,382 26,505,943 6,453 23,510,629
1937 20287 28,108,375 6,695 23,147,640
1938 2,524 21,285,924 6,930 23,215,208
LEE 3303 27,866,627 7,479 23,699,430
1941 4,727 24.950.791 ¢ 623 18 190"
1941 4,721 24,950,791 6.623 18,190,380
1942 2,688 13,607,444 4,643 9,772,113
Y 822 0,599, 4,372 7,368,739
1544 1.5¢2 8.60§,43; 5.130 5,473,846
oo .33 14.97?,60 8,860 766,211
1340 AR 21,670,940 9,586 14,796,406
Todn 1r200 21,67 518 6,375 17,634,361
1o4s 3018 24,1 7,788 6,999 20,017,439
1955 LT 23' 05,158 7,361 20,617,615
1929 B 30,372,243 7,694 74,511,713
S 0e293 33,073,922 7,751 23,958,879
1932 6,524 36,810,;09 9,169 30,409,500
laoa 74410 36, 95,344 10,210 37,530, 327
Toes 3184 40,295,067 10,218 37,191,107
Tone B e 16,301 3 BY1 157136 ,529
e 8209 49,119,042 9,744 37,450,759
1958 5 1gs 48,702,200 10,169 39,653,712
Loas )r18T ,124,809 10,608 42,834,005
: 51,153,096 11,192 46,546,620




fronts caused intermittent HNUCTUATIONS. 1N LIUSL SIRILILALIL KoLl
occurred in 1972, although this involved a drop of only 254 transits out
of more than 14,000, or less than two percent.

The record shows that the Canal has been of large and continuing
importance to commercial shipping. This is the Canal’s largest cus-
tomer. This, furthermore, is a business that is worldwide in scope, encom-
passing vessels from as many as 60 different countries in a single year.
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Government Traffic

The top line in Figure 13 shows that there has been a considerable
variation in the overall number of transits compared with commercial
ocean traffic. This is explained by the varying numbers of government-
owned vessels and small commercial craft that use the Canal. The gov-
ernment vessels—warships, military transports, tankers, etc.—are largely
United States Government shipping. This class of traffic has ranged
from as few as 182 transits in a year to 1,504, as shown in Table 2.

Table 2
U.S. Government Ocean Traffic at Panama Canal*

Fiscal Year No, Transits Long Tons (argo Tolls
1948 508 1,520,569 $1,755,134
1949 658 2,217,495 2,405,519
1550 4413 1,429,283 1,918,785
1851 €93 1,165,986 2,764,747
1952 774 3,237,311 3,383,900
1953 1,064 5,049,922 5,526,038
1954 800 2,705,380 3,862,015
1955 296 838,305 1,190,367
1956 266 1,150,121 1,215,883
1957 269 922,173 1,117,467
1958 279 791,310 972,110
1959 204 1,012,842 965,643
1960 182 804,581 818,313
1961 188 1,149,934 997,842
1962 191 1,126,418 1,028,296
1363 300 1,115,352 1,460,281
1964 285 1,177,269 1,395,548
1965 284 1,923,538 1,647,653
1366 591 3,220,190 3,446,219
1967 879 6,147,479 5,484,566
1968 1,504 8,497,221 q,206,815
1969 1,376 7,210,068 8,418,421
1970 1,068 4,410,451 6,218,541
1971 503 2,236,619 3,144,376
1972 413 1,742,303 2,651,281
1973 373 1,405,428 2,285,727
1974 248 1,743,963 1,831,561

*Compiled from Panama Canal Company, Annual Reporec, vearly,

Table 11,

This group of shipping which forms the second ranking element of
traffic changes in its composition and numbers as crises appear abroad
and the need is felt for reinforcing United States interests and security.

From Table 2 it will be seen that United States Government traffic
moved to peaks in the 1951-1954 and 1966-1971 periods. This was
occasioned first by military buildups in the Korea-Taiwan area, and
later during the war in Southeast Asia.

Although the extent of government traffic is small compared to com-
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mercial ocean shipping, the continued flow of an average of 300 tranaits
a year helps explain the attitude of indispensability hekl by the United
States Government toward the existence and defense of the inter.
oceanic artery. It is closely identified with the secunty of United States
interests.

There is & fairly constant traffic of approximately 90 oceangoing and
25 small Panamaenian and Columbian government toll-free shipping a
year. This nght was given to these countnes by the Unmited States in
considerstion of their locstions and histone concernas for an inter.
oceanic connection, 1t will certanly be continued 1in any new treaty
that replaces the original Canal conventions.

Srvyatt Ship Tratfx

A third form of traffic distinguished at the Canal s that of small
commercial and pleasure craft. These include vessels that are under 300
net tons, Panama Canal memsurement, or 500 displacement tons for
vesscis that are asscmed on this basis. These vessels are for the most part
engaged in local coasting trade, or are pleasune craft, or are working
vesaels such as dredges and floating cranes.

This traffic averages oul at around 550 transita a year. A high point
for this class of users was resched in 1960 with B33 transits. Since
falling hack to 430 in 1963, the number of transits has been growing
steadily, passinig the 700 mark 1in 1972-1973. Conssdenng the cargo that
s camed by these small vessels (over 59,000 long tons 1in 1973), they
play & conmderable role for their size in the local economic hfe of the
Republic of Panama and its immedinte neighbors. They are therefore an
important conmderation ta be held in view,

Commervial ocean trunsits at the Canal are a barometer of the state
of world economx health, nsing with praspenty and world cconomic
growth, declining with its recessions and periods of slack. The traffic of
United States Government-owned shipping marrors the ups and downs
in the intemational cnss register. Small commercinl and free tralfie
tend Lo run along on a more of less even keel with here and there hagh
anil low points that are reflections chiefly of local prospenty and na
tional prde.

Of all clanmes of transita, it 18 the commercinl ocvan tralfic that gives
the Canal he greater part of its daily and annua) business, This 1s the
traffic that has (o be walched most closely for signs that the Canal s
approaching the hmits of s capacity, and for indications that larger
locks ar a sea-level waterway will be needed by 8 given e for accom-
modating the nesds of traffic,

Use of Cand by Ships of Ditferent Nationsirties

Widesyuead Live 0 Waterway Oy Woi o Shopping
Vewels of many national regustnes transit the Canal each year. A high



Governor David S. Parker, In a SIaleMEnt prepaicu wwn e ~ooo =
States Congress in July 1973, estimated that approximately 20 percent
of the world’s merchant fleet of ships of 1,000 gross registered tons and
over uses the Panama Canal, 4,500 out of about 25,000 ships all told.

In terms of the percentages of their international oceanborne commerce
(Text continues on page 55.)



Table 3
Canal Traffic by Flags of Vessels Transiting in Sclected Years*

Flag

Algeria
Argentina
Australia
Belgium
Brazil
Bulgaria
Canada

Chile

China, Peoples Rep.
Colombia
Costa Rica
Cuba

Cyprus
Czechoslovakia
Denmark
Dominican Republic
Germany, Fed. Rep.
Germany, Pecples Rep.
Ecuador

El Salvador
Ethiopia
Finland

France

Ghana

Greece
Honduras
Iceland

India

Haiti
Indonesia

Iran

Ireland

Israel

Italy

Japan

Kuwait

Lebanon
Liberia
Malaysia
Malta

Mexico
Morocco

Naury
Netherlands
New Zealand
Nicaragua
Norway

Pakistan
Panama

Paraguay
Peru
Philippinesg
Palana
Portugal

Rep. China (Taiwan)

Long Tong
1955 1960 1965 1970 1973 Cargo 1973
- - - 1 - -

1 1 1 15 8 43,380
- - - 2 13 143,508
15 11 49 131 147 658.708
10 2 3 22 35 126,969
- - 2 5 - -

- - - 12 16 6,855
60 107 115 118 115 1,643,98B)
- - 17 - - -

198 269 246 214 229 442,577
31 4 - - 20 16,25¢
z 17 5 75 78 774,118
- - - 74 198 1,316,803
- — - 2 - -

323 447 283 434 363 2,269,835
- - - - b 1,727

i7s 1,296 1,186 1,108 789 4,793,020
- - - 17 35 42,578
57 62 25 66 64 342,609
- - - 6 1 -

9 15 27 66 38 189,g8%

132 167 172 247 209 926,477
- - i 2 - -

121 273 575 568 1,071 12,572,638

428 204 268 166 99 96,639
- - 2 - 9 -

- - 8 38 47 609,455
- -_— l - - -—
- - 2 - - -
- - - 2 7 74,123
- 1 12 29 21 378,798

3 62 59 83 40 183,651

160 194 142 266 266 1,394,314

464 820 go4 1,178 1,331 12,166,721
- - 2 3 9 88,497
- - 34 14 5 4,079
3g4 997 1,118 1,601 1,685 25,937,307
- - - - b 156,504

6 18 42 69 53 277,801
- - - 1 3 16,045
- - - _ 1 -

139 416 618 493 44% 2,824,262
- - - 1 1 19
50 77 62 34 80 140,613
304 1,167 1,446 1,323 1,190 15,991,479
- - - - iB 139,786
551 255 518 799 959 6,629,420
- - - l - —_

18 83 153 180 158 1,358,499
17 20 84 112 97 638,508
- - - 28 29 155,680
- 1 - 4 - -

38 34 103 147 180 1,896,673

52
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Ttaly 761,236 1,141,114 1,360,631 1,696,886 1,787,311

Japan 2,229,506 4,215,435 4,377,156 8,833,601 12,854,722
Liberia 1,610,828 4,897,699 8,235,514 15,970,571} 17,192,046
Netherlands 635,989 1,686,282 2,236,989 2,732,796 2,780,935
Norway 1,783,372 6,296,688 9,588,919 11,741,250 12.868,178
panama 1,872,618 gL4,978 1,912,766 3,536,218 5,001,800
Sweeden B56,548 1,373,825 2,308,22% 1,340,520 4,071,202
United Kingdom %,92%,758 7,730,999 §,291,824 11,709,292 12,703,859
tnited States lo,407,307 11,414,567 10,724,351 10,288,505 9,795,713
West Germany 1,092,498 4,200,274 4,614,242 5,599,582 6,092,099

*Cumpiled Erom Panama Canal Company, ggnual Reports for designated years, Table 13.

b3
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Under the Merchant Marne AUl Ul 171U gHaticu vy uic vikuu
States Congress in that year the Government is undertaking to revitalize
merchant shipping through constructing 30 new standardized transports
a year for the next ten years.* It is at the same time supporting con-
struction and operational subsidies for special-purpose vessels in order
to assure U.S.-flag service on overseas routes deemed essential to the
national interest.”

Drives mounted by the Department of Commerce to increase ex-
ports, and by the Department of the Treasury to help redress the bal-
ance of payments through devaluing the dollar, gave an advantage in the
international markets to United States exports in 1972-1973, resulting
in a favorable balance of trade.

With the fresh lease on life which these policies imparted to overseas
commerce, the United States merchant fleet should in time be able to
reverse the 20-year trend seen in Figure 14. Complementing these ef-
forts by the Government are steps taken by some private enterprise to
win trade by putting fast, highly-competitive ships built in foreign yards
on the seas to rival the best others have there. Sea-Land Lines’ speed-
record-holding containerships on the Atlantic and the Pacific are a case
in point, Although some of these vessels only occasionally transit the
Canal, they are earning business for the United States that can redound
to the advantage of U.S. oceanborne commerce generally.

American-Owned Ships under Foreign Flags

Several hundred vessels built in the United States have heen placed
under foreign registry flying the flags of Liberia, Honduras, Panama,
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USE BY OCEAN SHIPPING 57

and some other countries (see Table 5). The laws of these countries
make use of their flags by foreign shipping desirable through simple
administrative procedures that often entail liberal financial advantages
as well. Control over vessels registered under the so-called Panlibhon
arrangements is usually held by companies that are affiliated with par-
ent corporations in the United States, such as the large oil companies,
under conditions that permit withdrawal of the vessels to United States
registry or requisition in time of national emergency.®

Foreign registry is employed where vessels are engaged in trades be-
tween the ports of other countries that will keep them abroad for
extensive periods, as in the carriage of oil between the Middle East and
Europe or Japan, or where they will not be moving between ports in
the United States.

American-built vessels can be transferred to foreign registry when
permission is obtained from the Maritime Administration. Vessels built
abroad without government subsidy can, of course, be registered
wherever their owners choose, provided they do not engage in carrying
goods between United States ports.’

If vessels owned by affiliates of companies incorporated in the
United States were to be considered along with those flying the United
States flag, this country would probably still be in first place in Canal
traffic.

The traffic flowing through the Panama Canal represents a broad
cross section of the world community. In it are found the flags of
maritime nations generally that have merchant shipping engaging in
international commerce. All are treated on a basis of equality save
where there are circumstances calling for special precautions, as in a
time of international crisis or national emergency.

Traffic by Types of Vessels

An examination of traffic statistics covering the past 20 years shows
that there has been a decided fall in transits by passenger ships and by
general cargo vessels. At the same time there has been a sharp upswing
in transits by dry bulk carriers and a notable growth of contiainership
transits since 1970,

These trends are illustrated by Figure 15 and tabulated in Table 6.
Table 7 gives tonnage figures for the most recent SiX years.

Passenger Ship Trattic

The fall-off in passenger ship business corresponds with the general
shrinkage that has been taking place in ocean passenger travel as the
long-distance jet planes have been supplanting the ocean liners nearly
everywhere. The closing out of the Grace Lines’ passenger service be-

tween the United States and the West Coast of Latin America led to a
(Text continues on page 61.)
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62 MARITIME COMMERCE/FUTURE OF THE PANAMA CANAL

levels as crude oil from these locations moves to the large refineries in
the Caribbean—Aruba, the Virgin Islands, and the Bahamas. For the
near future, the outlook is for gradually declining traffic as the older
fields become exhausted, barring exceptional new discoveries.

General Cargo Traffic

It will be observed from Table 6 that general cargo shipping has over
the years supplied the backbone of Canal traffic so far as numbers of
transits go. This still provides the main number of transits, although a
noticeable decline in numbers of these ships calling at the Canal has set
in since 1965, dropping by nearly one-half. This drop-off has been
compensated for by corresponding sharp increases in the numbers of
transits by bulk carriers (OBO ships), containerships, refrigerated cargo

.ships, and tankers,. many of which are of larger size and carrying

capacity,

The combination of general cargo shipping, bulk carriers, tankers,
and containerships seems likely to handle the greater part of the cargo
moving through the Canal for the next decade at least. Table 8 shows
the tonnages of cargo and the percentages of each carried through the
Canal in 1973.

Taple 8

Cargo Movement by Tonnages and Percentages Carried

by Varying Classes of Shipping, 1973*

Cargo
Type of Vessel Tonnage Carried Percentage
{long tons)

Bulk Carriers 61,354,000 48.7
General Cargo Vessels 31,279,000 24.8
Tankers 23,372,000 18.5
______“__f"nni-:|1 nnrnh_i_c\_;:____ . C e e ‘52_9 ')D n_ﬂ_ﬁ b g e d. '7 e S
,,L.i.:.i.l 2 gL RPTrlgcht"’G 08 ) o« (U TEREE IR EERC LYo S
SR T TTRYINRS Sy RV PUE PO " Miscellaneous----. & : 3181l
4] 100.0 Total 126,104,
L
>any. *Data supplied by Panama Canal C
|

- of bulk cargoes, both ‘ Within the next decade increasing quant.

ympetition by supercar-
r terminals and landing
and abroad where they
ision, however, for the

liquid and dry, may be siphoned off throug
riers operating on all-occean routes as deepw
facilities are made available in the United St:
do not now exist. This is not a foregone co
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world energy crisis could work to the advantage of shipping that can
utilize the Panama Canal with the savings in ocean distances which this
makes possible. There will be business for the general cargo vessels so
long as there are small ports shipping and receiving freight, and limited
quantities of goods to be carried from one country and port to another
(see fig, 16).

Current Trends in Canal Traffic

Contemporary Slowing of Traffic Growth

Turning to the general profile of Canal traffic, it is noticeable that
there has been a leveling of transits taking place since 1968. The num-
ber of transits has slowed to a zero growth position, as shown in Table
9. The question is whether this is a temporary situation or is likely to
. continue for some time.

Table 9

Panama Canal Ocean Transits, 1965-1974%

1965 - 12,203 1970 - 14,829
1966 - 12,601 1971 - 14,617
1967 - 13,385 1972 - 14,238
1968 - 14,807 1973 - 14,238
1969 ~ 14,602 1974 - 14,304

*Prepared from Panama Canal Company,
Annual Reports, Table 11.

Several factors have been contributing to this situation. These in-
clude an increasing size, tonnage, and specialization of vessels. Political
and economic forces, such as fluctuations in monetary exchanges,
shortages of fuels, and labor problems along the waterfront, have also
played a part.

Increasing Size and Tonnage of Vessels Transiting Canal

The sizes of vessels appearing at the Canal for transit have been
increasing with the years. The average size of oceangoing commercial
vessels has risen from 5,910 Panama Canal net tons in 1964 to 9,100
tons in 1973. As shown in Table 10, shipping flying the flags of several
maritime states has more than doubled in average gross registered ton-
nage since 1955. Others have increased by somewhat less. Among the
principal user states the average tonnage of transiting vessels is now
10,517 registered gross tons, If the average tonnage of vessels flying the
flags of the eight largest users are plotted on a graph, as in Figure 17, it
will be seen that a generally similar pattern of growth has been taking

(Texi continues on puge 67.)
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Avcrage Registered Gross Tonnage Transiting Vessels

sl
i

able 10

of Princ{pal User Statest

Flag 1955 1960 1965 1970 1973
Belgium 3,104 8,271 6,144 6,211 7,657
Chile 7,239 8,218 7,846 9,271 14,148
Cchina, Ntl. Rep. 6,960 5,780 8,267 9,886 11,137
(Taiwan)

Colombta 3,023 3,698 4,264 7,204 5,415
benmark 4,780 n,029 7,724 6,290 9,650
France 7,014 B,672 7,223 6,946 7,642
Germany, lFed. Rep. 3,314 §,209 4,618 5,965 10,410
Greece 6,760 8,740 9,673 11,645 11,017
lionduras 2,986 4,206 1,986 2,559 4,933
Italy 7,410 8,511 10,795 G,796 10,445
Japan 7,423 7,982 8,149 11,251 13,629
Liberia 6,470 7,919 11,067 14,369 14,541
netherlands 7,247 7,160 5,751 8,460 8,109
Norway 5,774 8,023 9,751 B,469 14,926
Panama 5,447 5,269 5,659 6,671 7,527
Feru 4,160 4,711 5,242 7,184 9,360
Sweden 5,880 7.847 9,253 10,460 14,311
United Kingdom 7,822 B,741 9,060 10,792 13,5649
Unilted states 7,595 8,146 9,282 9,103 10,392

Table 17.

*Compiled from Panama Canal Company. Annual Reports,

Table 11

Increasing Beams of Vessels Transiting Canal®*

Vessels 80-Foot Beam

Percent of Total

Fiscal Year and Over Ocean Transits
1469 1,795 12.3
1970 1,827 12.7
1971 1,980 13.5
1972 2,428 17.0
1971 1,204 22.5

*Figures gathered from survrary

Annual Reports, Chapter 1.

reported on order in world shipyar
comparca to 8,028 tons an 1965, an incre

The average

comrents 1n Panama Canal Company.

s1ze of dry cargo vessels

ase of 10.6 percent

[g)rp@gi_lngigggﬁippﬁj_gﬂjppxng Journal, Vessels on Order.

ds 1n 1473 was 8,980 gross tons
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(Continued from page 63.)
place since 1960, albeit with considerable variations between countries.

The growing size of shipping is also attested by the number of vessels
having beams of 80-feet and over that are transiting the Canal, as noted
in Table 11.

As vessels increase in size, they are of course able to carry more
cargo, as well as to reduce the number of trips needed to carry given
amounts of cargo in a year. It is notable that the cargo volume irans-
ported through the Canal has grown 17 percent since 1968, while the
number of transits has remained virtually stationary. So long as the size
of ships continues to grow in step with cargo growth, the number of
transits a year can be expected to remain generally constant.

GCovernment policy to expand exports and to enlarge overseas trade
should produce further growth in traffic over the long run, but will
require time to do this.

Growing Specialization of Vessels

Contributing to the leveling of transits is the improved efficiency in
cargo-carrying of many of the new ships designed to handle specific
commodities. Modem ships one-fourth larger in size can carry up to a
third more cargo of a particular kind than the older general purpose
cargo vessels. In 1963, 1.13 long tons of cargo transited the Canal for
each net laden ton of ship cargo capacity. In 1973 this ratio had in-
creased to 1.31 long tons of cargo for each net ton of capacity, indi-
cating an improved efficiency in the use of ship cargo space.

While vessels have been becoming more specialized, and larger, total
cargo has been rising at the same time. In 1969, 108.7 milion long tons
of cargo passed through the Canal in 14,602 transits. Cargo volume rose
to 111.0 million long tons In 1972 with 14,238 transits. In 1973 the
cargo load went up to 127.5 million long tons. This was carried in the
same number of transits.

Twenty-two million more long tons of cargo were carried in 1973
than in 1968 in 600 fewer transits with no significant difference in the
ratio of ballast to laden transits. This speaks to the improved use of
space by more specialized shipping and helps explain the leveling off
that has been occurring in Canal transits. The trend toward specializa-
tion is expected to continue.

Rise of Containership Traffic

The rise of containership traffic is a striking feature of contemporary
oceanborme commerce. In 1973, 5.9 million long tons of container
cargo went through the Canal in 702 containership transits. This was up
from 2.5 million long tons in 355 containership transits in 1972, and a
mere 256.788 tons in 1969 in 61 containership transits.®

Shipment by containerships insures safer arrivals of cargo. At the
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same time, modern containerships powered by gas turbines are able to
transport cargo at nearly twice the speed of older cargo ships.

Although there has been a slackening of orders for new contamner-
ships since 1970, as seen in Table 12, this is thought to be temporary.
Shipowners are being cautious lest capacity be overbuilt before trade
shipments absorb the space available.

Table 12

Containerships Ordered*

ships ordered in 1970: 205 with capacity of 241,116 20-ft boxes

" v 1971: 95 " 66,741
" " *1972: 33 7 * " 25,669 b "
: K " 1973: 42 " " " 39,716 - =

*World Ships on Order, quarterly.

Many ports do not yet have costly loading equipment, adequate
storage space, and close-in transportation links needed to handle large
quantities of containers efficiently. This will be corrected in time.

Trade reports suggest that upwards of 40 percent of general cargo 1s
potentially containerizable.? Development of suitable port facilities re-
guires both time and large investments of capital. As the facililies are
expanded, added use of container shipments will follow and broken lot
shipments will decline. With a rise in demand, increased calls will be
made for additional containership service. The effect of this will be an
inflow of orders for more bottoms. The outlook for continued and
expanded containership business at the Canal is good for the coming
decade.
tmpact of Supercarriers on Canal Demand

Nearly 1,000 large bulk carriets, ranging from 100,000 to 500,000
deadweight tons each, have been constructed in world shipbuilding
yards since 1967. These are designed to transport ldrge quantities of
liquid and dry bulk cargoes over long-distance ocean routes at low unit
cost (fig. 18}

Many of the superships have been built to carry Middle Eastern,
North African, and Nigertan oil to Europe, Japan, and North America,
along with Indonesian oil to the West Coast of the United States and
Japan. Other carriers have been constructed for carrying ores, coal, and
grain. Depth limitations in ports, especially of the United States, are
hampering use of these carriers for United States oceanborne com-
merce. When these limitations are removed, it is reasonable to expect
that some of the big ships will enter into competition for the carriage of
bulk cargoes now carried through the Canal in smaller craft.

According to testimony given by Governor David 8. Parker to the
House Subcommittee on Panama Canal, there are approximately 1,000
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commercial vessels too large to transit the Panama Canal at this time. ™
Extrapolating from past trends, and considering the number of vessels
now on order, !! it is possible there may be as many as 1,850 commer-
cial vessals too large to pass through the Canal by the year 1975.12

With the physical limitations of the lock chambers, the Canal can
nominally accept vessels of no more than 975-foot length, 106.9-foot
beam, 39.5-foot draft, and carrying no more than about 65,000 long
tons of cargo.

The economies of scale which the superships can offer for low-unit-
value bulk commodities, combined with automation, small crewing re-
quirements, and lower transportation costs, will make employment of
the very large carriers attractive to some businesses in place of the
smaller ships that can go through the Canal. One of their virtues is that
a single supership can do the hauling of several smaller carriers with as
rapid turn-around time in port.

Only a sea-level waterway can handle vessels of 150,000 to 250,000
deadweight tons. If the interoceanic link is to be expanded to transit
vessels of this size, this will require investing $3 to $5 billion or more,
in addition to treaty payments

The cost for a sea-level canal may be no more than the outlays
needed for constructing and manning two naval attack aircraft carriers
of latest design. Nevertheless, the amounts involved will have to be
weighed in comparison with other demands upon the public purse and
the use that is likely to be made of the larger waterway. Circumstances
may warrant an expenditure of the magnitude of $3-5 billion. The
public will want assurances if this is called for that such a waterway will
generate additional traffic to justify the expense. This may be difficult
to establish far in advance.

Depending upon the size of the ships that might be employed, the
quantities of liquid bulk cargoes to be transported at the time, and the
storage capacities that may then be available at refineries and in ports,
supertankers could theoretically transport through the Canal the 23
million long tons of oil that passed the Canal in 1973 in less than 100
transits in place of the 1,729 transits of 1973 while reaping economies
of scale,

Similarly, the 58 million long tons bulk cargoes transported through
the Canal in the same year in 3,059 transits could theoretically be
carried in 230,000 dwt superships in only 250 transits. Although the
tonnage of cargo passed would be as large, some persons might view the
lower numbers of transits as hardly justifying construction of such an
expensive new public work. The tonnage is the statistic of interest.

Despite the trend toward construction of very large bulk carriers,
most ships in the world merchant marine today, and particularly those
of the United States, are able to transit the existing interoceanic Canal.
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Furthermore, the majority of new U.S.-flag ships being built under the
Merchant Marine Act of 1970 will be able to transit the lock Canal. Dry
cargo ships built to a configuration which will aliow them to go through
the Canal run around 80,000 tons, so far as American-flag ships go. It is
the very large crude oil tankers, 200,000 tons and more, that will not
be able to get through the present Canal or any future fock-type canal,
as presently foreseen '3

We have looked for a relationship between expansion of the number
of superships and potential Canal demand. Instead, there is a significant
geographic and commodity relationship. The present physical con-
straints of terminals and port facilities, as well as tight supplies of fuel,
point to restrictions on the use of the superships for some time to come
in trades that compete with the Canal route.

The Cost of Transiting the Canal

In figuring whether it is economically advantageous to route a vessel
through the Canal, toll charges are a factor that must be taken into
consideration.

It is figured that under normal conditions, if the cost of operating a
vessel is 20 cents per Panama Canal net ton a day, a variant with
different size vessels, the cost of tolls on ships that are laden is approxi-
mately equivalent to four and one-half days’ operation at sea. If a vessel
can save this many days on its voyage, it is profitable to use the Canal
rather than another route if one is available. A vessel in ballast can
profit by using the Canal if it saves three and three-fifths days in reach-
ing its destination. These estimates do not take into account all the
commercial advantages of the time saved.

Canclusion

The Panama Canal has aided a large advance in overseas trade. By
foreshortening distances on principal trade routes, it has been a factor
in stimulating oceanborne commerce.

The growth of ship traffic and cargo movement in the past 60 years
suggests that a further expansion of trade through the interoceanic
waterway is conceivable, There are potentialities of further growth, as
we shall suggest in the next chapter.'*

With technology spurring new uses of materials and methods of pro-
duction, and with worldwide demands for goods continuing to rise,
opportunities exist for further growth of commerce. Whatever stimu-
lates these trends will induce further growth of traffic at the Canal.

As we shall see in Chapter Five, there are finite limits to the physical
capacity of the existing Canal in terms not only of the size of vessels
that can be passed, but also in the number of vessels that can be
transited in a given year.
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CHAPTER THREE FOOTNOTES
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were on order for delivery in 1974. When completed, these will provide a 50
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Table 1

Cargo Movement On

Principal Panama Canal Trade Routes*®

{thousands of long tons)

Current
Rank No. Route

1 B.C. United States -
hala

2 E.C. United States -
W.C. South America
Europe - Asia
W.C. United States -
Europe

5 Europe - W.C. Canada

6 Europe - W.C. South
America

7 W.C. United States -
E.C. South America

8 W.C. South America -
E.C., South America

9 United States Inter~
coastal

i E.C. United States -
Ww,C. Canada

11 Asia ~ E.C. Scuth
America

12 E.C. United States -
Oceania

13 Europe - Oceania

14 Caribbean (West Indies)-
Asia

15 West Indies - W.C.
United States

16 Asia - E.C. Canada

17 W.C. Central America -
E.C. United States

18 E.C. South America -
W.C., Central America

19 West Indies - W.C.

Central America

1974 1973 19740 1965 1960 1950
59,005 51,723 49,663 22,540 14,061 4,209
8,614 7,877 8,619 7,824 8,147 4,615
7,801 5,672 8,853 215 245 70
6,411 6,397 4,899 3,2%3 3,590 1,021
5,225 3,866 4,117 3,589 3,140 1,705
4,729 4,748 5,943 7,163 4,584 3,545
4,566 2,742 2,903 2,B39 2,624 2190
4,506 3,423 4,223 1,983 1,115 116
4,418 3,942 3,707 5,198 6,782 7,376
4,046 2,760 1,882 1,220 747 634
3,982 2,154 1,950 1,849 549 12
3,536 2,943 2,222 2,435 1,057 780
3,364 3,226 2,817 2,379 2,082 1,718
3,019 2,882 2,859 1,586 696 85
2,766 2,521 2,825 1,910 797 349
2,436 2,154 1,680 739 317 28
2,181 1,962 1,347 945 549 437
1,840 2,225 1,347 1,006 283 -
872 1,257 1,377 303 436 118

*Panama Canal Company, Annual Report, respective years.
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Goods exported from the United States, and destined to it, comprise
a large part of the trade moving on 9 of the 19 principal trade routes.
The importance of the Canal to this commerce lies in the fact that it
otherwise would have to take longer or more expensive routes to reach
its destinations.

As a percentage of a nation’s overseas trade, Canal cargo composes
widely varying proportions. Thus, 41 percent of Peru’s overseas com-
merce passed through the Canal going one way or the other in 1373,
while 29 percent of Panama’s foreign trade moved through the Canal in
the same year. For the United States, 17 percent of its overseas trade
passed through the Canal notwithstanding the fact that cargo moving to
or from the United States through the Canal amounted o 81,827,603
long tons out of a total commercial cargo movement at the Canal of
118,627,000 long tons in fiscal year 1971.°> Two points of view emerge
on the importance of the Canal to oceanborne commerce. One is the
relative size of what goes through the waterway en route to and from a
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The largest volume of exports have for years originated from the East
and Gulf Coasts of the United States, Venezuela, the East Coast of
Canada, the Netherlands Antilles (petroleum products), and Cuba (sug-
ar). The largest receivers are normally Japan, the West Coast of the
United States, Chile, and Peru.

Table 3 presents comparable data for cargoes originating in the Pa-
cific bound for the Atlantic, with the principal receiving countries
shown. In this case, ten lands led by Japan, Ecuador, the West Coast of
the United States, the West Coast of Canada, and Peru exported over
one million long tons of cargo each in 1973, compared to six countries
shipping similar amounts from the Atlantic. It will also be noted that
there were 12 countries in the Pacific receiving more than one million
tons of cargo each, as well as 12 in the Atlantic.

A remarkable feature of Canal trade is the prominent position of the
United States—East and West Coasts—both as shipper and receiver. It is
in the first or second position in most instances.

A second feature of note is the decided preponderance of cargo
moving from the Atlantic to the Pacific. This has not always been the
case. Prior to World War 11, the preponderant tonnage moved from the
Pacific to the Atlantic with heavy shipments of o0il and lumber leading



Countries Originating Cargo Countries of Destination
Tonnage % Total Tonnage i Total
E. Coast U.5. 48,398,420 66.0 Japan 16,699,315 50.0
venezuela 6,776,920 9.2 W. Coast U.S. B,911,781 12.1
E. Coast Canada 2,105,939 2.9 Chile 2,515,57¢ 3.4
nweth, antilles 1,942,110 2.6 Peru 2,209,576 1.0
Cuba 1,769,551 2.5 South Korea 2,168,564 3.0
Beloium 1,021,736 1.4 China 2,048,723 2.8
Jamaica 948,105 1,2 Taiwar 1,712,104 2.1
MEeX1CO 946,715 1.3 Mexico 1,660,133 2.3
west GCermany B32,270 1.1 W. Coast Canada 1,376.,67% 1.9
Netherlands 826,751 1.1 Ecuador 1,347,183 1.8
United Kingdom 796,651 1.1 Australia 1,068,110 1.%
Fanama 752,579 1.0 El Salvador 1,013,081 1.4
South Vietnam 944,839 1.3
Colombia 824,940 1.1
USSR Bld4,622 1.1
Nicaragua 176,856 1.1
Sumnary by Regions
Carqgo Originating From Cargo Destined To
Tonnage i Total Tonnage \ Total
E. Coast LU.S. 48,398,420 66.0 Asia 47,462,050  64.7
E. {oast So. Am, 7,985,491 10.9 w. Coast UL.S. 8,911,781 12.1
Eurcpe 6,539,160 8.9 W, Coast So. Anm. 7,147,642 9.7
West Indies 6,022,042 8.2 wW. Coast Cent. Am. 6,0%9,969 8.3
E, Coast Canada 2,10%,939 2.9 Oceania 2,436,372} 3.3
E. Coast Cent. Am. 1,756,845 2.4 W. Coast Canada 1,376,679 1.9
Africa 544,439 0.7
Middle East 32,158 -
Total 73,394,494  100.0 73,394,454 100.0
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the way. In future decades, products from lands adjoining the Pacific
may again become ascendant as the economies of these countries grow.

Predominance of U.S.-Asian Trade

As seen in Table 1, the East Coast United States-Asia trade route
carried 40 percent of all commercial cargo moved through the Canal in
1873. The next largest route, East Coast United States-West Coast
South America, carried 6 percent of the total cargo tonnage. Space does
not permit a detailed examination of all trade routes listed in Table 1,
but the preeminent position of the East Coast United States-Asia route
merits further attention.

This route has been the leader in terms of cargo tonnage since 1955.
Tonnage has multiplied six times during the period to reach a record

Table 2

Leading Countnes of Origin and Destination of
Commercial Canal Cargo Fiscal Year 1973*
(one percent or more)

ATLANTIC TO PACIFIC

*Parana Canal Company, Annual Report, 1973, Table 19,
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Table 3

Leading Countries of Origin and Destination of
Commercial Canal Cargo Fiscal Year 1973%
{one percent or more)

PACIFIC TD ATLANTIC

Countries Originating Cargo Countries of Destination
Tonnage & Total Tonnage V _Total
Japan 12,144,003 23.0 E. Coast U.S. 22,808,656 43.4
W. Coast U.S. 6,944,418 13.2 West Germany 3,236,415 6.1
Ecuador 6,459,124 12.2 United Kingdom 3,200,562 6.1
W. Coant Canada 6,211,087 11.8 Netherlands 2,927,282 5.6
Peru 4,211,222 8.0 Balgium 2,410,122 4.6
Australia 2,785,874 5.1 Trinidad/Tobago 1,923,396 3.6
Colombia 2,208,614 4.2 Italy 1,394,289 2.6
Philippines 2,108,831 i.0 Colombia 1,343,871 2.6
Chale 1,671,608 3.2 Netherlands W. Indien 1,176,961 2.2
New Zealand 1,212,758 2.3 Panama 1,169,472 2.2
South Korea 929,081 1.9 E. Coast Canada 1,130,979 2.1
Taiwan 800,564 1.5 France 1,102,044 2.1
Puerto Rico 928,071 1.8
Venezuela 903,719 1.7
Cuba 756,870 1.4
Spain and Portugal 713,760 1.4
Brazil 558,421 1.1
Greece 518,703 1.0
Summary by Regions
Cargo Originating From Cargo Destined To
Tonnage s Total Tonnage § Total
Asia 18,116,402 344 E. Coast U.5. 22,808,656 43.4
W. Coast 50, Am. 14,571,023 27.8 Europe 19,619,891 35.1
W, Coast U.S. 6,944,438 13.2 west Indies 5,x70,784 9.8
W. Coast Canada 6,211,087 11.8 E. Coast 50. Am, 2,929,790 5.6
Oceania 4,734,940 9.0 E. Cogast Cent. Am. 1,537,872 2.9
W. Coast Cent. Am. 2,029,645 3.8 E. Coast Canada 1,130,979 2.1
Africa 393,102 0.7
Asia (Middle East} 115,461 0,2
Total 52,709,515 100,90 52,709,535 100.0

*Panama Canal Company, Annual Report, 1973, Table 20,
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over 40 percent of the entire cargo movement at the Canal in 1971,
1972, and 1973.

The growth and composition of the East Coast U.S.-Asia trade is
shown in Figure 19,
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There are elements associated with this trade that make its future
uncertain. Orders for vessels built in Japanese shipyards have played a
large part in the movement of coal and scrap iron from the United
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Gtates. With a glut in world shipping tonnage now, a curtailment of
orders for coal and scrap may occur. Other factors may enter the pic-
ture, such as increases in Australian supplies of coal, exports of Siberian
coal, and the construction of deepwater terminals in or near Chesa-
peake Bay allowing superships to carry coal to dJapan by all-ocean
routes around the Cape of Good Hope. Increasing demands for energy
in the United States will call for greater use of coal in this country. For
the near future, however, coal shipments through the Canal will prob-
ably continue within the range of 10-18 million long tons a year.

Other cargoes may eventually supersede the large coal movement. In
1973 grain shipments to Asia, for example, amounted to over 17 mil-
lion tons. Under agreements concluded by the Nixon administration
with China and the Soviet Union, large grain shipments will be made to
these countries. Part of this will transit the Canal. Phosphates and
chemicals shipments may also increase to the Asian lands, The markets
of China, Taiwan, Indonesia, and the Philippines each have potentials
for growth that will supply additional opportunities for U.S. trade in
the coming decades.

Roles of Different Areas as Origins and Destinations of Cargo

Figures 20 and 21 illustrate the roles various areas of the world have
played in generating Canal cargo movement. The top half of Figure 20
shows how much of that Panama Canal cargo moving eastward origi-
nated in various geographical areas. The West Coast of Central America,
Oceania, the West Coast of North America, and the West Coast of
South America have increased their exports through the Canal only
slightly over a 23-year period. Asia, on the other hand, has become the
predominant exporter and most of the increase in eastward moving
trade has originated in Asian countries,

The bottom half of Figure 20 shows that North America and Europe
have been the primary recipients of Panama Canal eastbound cargo for
the base period, but the West Indies, South America, and Central Amer-
ica are now developing economies capable of absorbing a healthy
growth in imported goods. Most of these imports are petroleum and
petroleum products from the West Coast of South America.

The top half of Figure 21 shows the volume of Canal cargo imported
by various areas bordering the Pacific Basin. The general level of west-
bound cargo is larger than eastbound, and again Asia stands out. Most
of these imports are bulk commodities and they move largely to Japan.
The dip in the fiscal year 1972 total is due to a recession in Japan
which sharply curtailed imports of bulk commodities from the East
Coast of the United States.

The bottom half of Figure 21 shows where the Pacific-bound Canal
cargo originated. It is no coincidence that the East Coast North Amer-
ica cargo figure matches that of Asia’s as a destination. This match
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reflects the dominance of the East Coast United States-Asia trade route
and illustrates that United States and Japan trade through the Canal has
been closely tied for a number of years. The worldwide scramble for oil
and other raw materials is likely to cause an alteration in this pattern in
the future as Asia and the United States look for new sources of ma-
terials and new markets for their goods. The overall level of Canal cargo
movement will be affected by the strength of national economies.
Assuming these do not falter, traffic levels should remain high.

Growth Patterns of Cargo Movement

Cargo movement is a sensitive index of commodities in demand. 1t is
also an index of the health of the world economy.

The overall trend of Canal cargo movement was shown in Figure 13.
The persistent growth of cargo since 1945 has been particularly nota-
ble. Periods of low growth have occurred, as well as some intervals of
decline, but these have been temporary. The general trend has been one
of strong growth. The 127 million long tons attained in 1973 is a large
vault ahead from the 27 million tons that passed in 1945.

Much of the commerce that has moved through the Canal would
probably have made its way between the principal trading countries
without the Canal. But the existence of the shortcut has facilitated the
interchange by providing faster, more economical movement.

The Period 1963-1973

Cargo movement more than doubled between 1963 and 1973, nising
from 63.0 million to 127 million long tons. The closure of the Suez
Canal, economic prosperity and growth in major countries, heavy de-
mands for coal, scrap iron, and grain in Japan, along with a heavy
movement of goods to South and Southeast Asia, contributed to this.

Large shipments of petroleum products from Venezuela and the
Netherlands Antilles to Pacific ports, iron ore from Chile to Europe and
the United States, coal to Japan, and grain from Gulf Coast ports to
Asia contributed to the doubling of Canal cargo, and make up a large
proportion of the movement. On the reverse side, there is a substantial
flow of manufactures of iron and steel from Japan to the United States
and Western Europe.

Table 1 of Chapter Three lists the growth of Canal cargo. The move-
ment of 26 commaodities accounted for one million tons or more in
1973, as listed in Table 4.

The total shipments of coal and coke have outrun other trades in
recent years, although crude oil and manufactures of iron and steel and
grain arc catching up.

Most of the large-volume cargoes are raw matenials, agricultural
items, petroleum products, and semi-manufactures. Manufactured
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goods, like automobiles and trucks, machinery, electrical apparatus,
etc., afford less overall tonnage.

Many of the cargoes moving from the Atlantic to the Pacific are the
products of industry, of intensive agriculture, or stem from applications
of advanced technology. The flow of many of these items to countries
bordering the Pacific is a reflection of the needs and demands of socie-
ties located there,

Some economists are suggesting that the Pacific region will become
the global center of world trade by the year 2000, as the Atlantic has
been in the past. With the industrial growth of Australia, Japan, China,
Taiwan, and Indonesia, along with the further development of the West
Coast countries of Latin America, the potential exists for large inter-
changes of goods with other parts of the world in the decades ahead.

Table 4

Principal Items of Canal Cargo*
(thousands of long tons)

Atlantic to Pacific Pacific to Atlantic
1974 1973 1974 1973

Coal and coke 18,233 13,645 Lumber products 9,586 5,392
Crude ol 6,120 4,948 Mirs, 1iron & steel 6,737 7,867
Phosphiatoes 5,1%% 4,581 Iron ore 2,346 2,100
Corn 10,920 8,436 Suagar 3,229 1,347
Snybeans 4,349 4,498 Crude oil 10,727 7,046
Fuel il (rsdly 6,429 2,946 Pulpwood 1,716 1,151
Sorap metal 3,407 3,234 TPetroleum coke 1,695 1,897
HGugar, raw 1,861 1,749 MRNananas 1,487 1,304
Suoraghum 2,812 2,563 "efria. fnods 1,693 1,599
Ciarnline 1,367 1,650 Automabiles, 946 1,030
Wheat 4,418 2,785 trucks & access.

'ertilizers, 1,349 1,096 Various ores 1,480 1,781

VP ONS
Alunina-bauxite 1,054 1,567
Mtra., iron a 2,052 1,748

shoe ]
Chemicals, 2.67% 1,248

b resbeum

*tanama fanal Company, Annual Report, 1973, Table 25.

Although the tonnages of manufactured goods proceeding from
Asian ports to the East Coast of the United States, Canada, South
America, and Europe are relatively modest, being in the neighborhood
of 9 million long tons a year, they have been increasing steadily.*

Cargo Qutiook

Coal, petroleum products, grain, lumber and products, ores, phos-
phates, sugar, and manufactures of iron and steel have been the leading
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Shipments of lumber and forest products should remain more or iess
constant, given world demand, the development of substitutes, and the
fact that there are few stands of virgin timber remaining to be cut.

The outlook for Canal trade is for growth in the general cargoes and
for large-scale expansion of miscellaneous manufactures shipped in con-
tainers. These are not expected to produce sudden, dramatic increases
in Canal traffic, as the coal trade did between 1966-71. They will rather
contribute to an upward expansion stretched over many years as eco-
nomic growth and industrialization proceed in many parts of the world.

Projections of Present Trends

In considering the future of the interoceanic canal, it is important to
obtain an estimate of the probable measure of cargo tonnage that will
be transiting the Canal in the remainder of the century. Although the
number of lockages is the measure of Canal capacity, the volume of
cargo secking passage is the primary basis upon which transits occur.

International trade, and the cargo it generates, is an expression of the
condition of the world’s economy. Relating historical variations in the
economic base to Canal cargo movement and assuming that the rela-
tionship will continue over time, it is possible to forecast future magn-
tudes of Canal cargo.

By surveying what has happened over the past 25 years, indications
can be gained of what is possible In coming years.

Estimate of Future Traffic Pattern

In estimating possible future traffic, we have made four assumptions.
These are that (1) the present locks will be retained at least until the
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year 2000; (2) tolls will not be increased at a rate faster than the world
rate of inflation; {3) international economic and monetary conditions
will be generally stable; and (4) no great power war wil occur,?
Changes in these assumptions, as in the development of large new
trades, or the disappearance of existing ones, could alter the basis of the
estimate, leading to different results.

Analysis Based on World Econamic Growth

The following analysis is based upon three additional assumptions:
(1) that Gross World Product (GWP), which is the sum of all known
gross national products, is an appropriate measure of world economic
well-being; (2) that GWP will continue to grow at a percentage growth
rate closely approximating the historical trend from 1950 to 1967; and
(3) that the historical relationship between total Canal cargo and GWP
will not change appreciably in the next two or three decades.

Table 5
Gross World Product Data

1967 U.5. Dollars

Year in Billions Total Canal Cargo
(long tons)
1950 $ 828.7 30,364,982
1951 885.8 31,281,525
1952 96l1.1 36,902,908
1953 958B.5 41,203,401
19564 977.6 41,882,368
1955 1,043.3 41,548,037
1956 1,079.4 46,331,901
1957 1,113.9 50,659,057
1958 1,124.4 48,982,036
1959 1,186.9 52,328,987
1960 1,244.3 60,401,733
1961 1,293.9 65,216,581
1962 1,304.9 69,003,475
1963 1,425.3 63,877,200
1964 1,519.6 72,168,690
1965 1,586.8 78,922,931
1966 1,682.4 85,323,463
1967 1,743.6 92,997,958

The third assumption is critical to the analysis. This assumption rests
on the premise that trade carried on in a rational manner permits par-
ties to achieve a higher national income and thus a higher gross nationa!l
product. A rise in trade should result in a rise in GWP. Some portion of
this trade will transit the Panama Canal,
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Interoceanic Canal Study Commission Report of 1970 and from a num-
ber of other sources.® This data is summarized in Table 5.

The average percentage growth rate of GWP from 1950-67 was deter-
mined by a Least Squares Curve Fitting computer program. This rate
was calculated to be 4.33 percent a year, with a correlation coefficient
of 0.99 out of a possible 1.00, indicating that the growth rate of GWP
has differed little year to year from its overall average. This supports
the premise that 4.33 is a reliable base figure. The actual 1971 GWP was
only 4 percent higher than our calculations forecast for that year.”

Assuming that no major political crises disturb economic growth in
the next thirty years, this program forecasts GWP to be approximately
$6.9 trillion in 1967 U.S_dollars by the year 2000.

GWP and Canal Cargo Prediction

A linear least-squares analysis of GWP versus total cargo data pro-
duced a straight line approximation with a correlation coefficient of
98. Given a $6.9 trillion GWP forecast, theoretically there should be a
cargo movement of approximately 426.4 million long tons passing
through the Canal by the year 2000.

This figure represents a projection of present trends, but is only a
guideline for thinking. The question associated with extrapolating past
growth is to determine to what extent changes in trends will cause
actual cargo movements to deviate from the guideline.

Four Additional Approaches

In an effort to gauge the effect of different assumptions on projec-
tions of movement, four other analyses were performed. In these, em-
phasis was placed upon gross national product as a measure of capacity
for trade.

The historical role of a small number of principal trading nations,
representing a large percentage of Panama Canal traffic, was analyzed 1n
a manner similar to the first case as a means of giving an estimate of
future traffic.
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trate the method and represents an upper bound on forecasted Panama
Canal cargo.

Estimate Based on Trade of Principal Cargo-Receiving Nations

Twelve nations each had over one million long tons of Panama Canal
cargo destined for their ports in 1969, These were:

Australia Peru

Canada United Kingdom

Chile United States

Ecuador German Federal Republic
Japan South Korea

Netherlands Italy

Cargo data is given in Note 9.° Total GNP for these 12 nations is given
in Note 10.1°

Computer analysis shows that the total GNP for these countries has
been growing at approximately 4.3 percent a year since 1950, with a
correlation coefficient of 0.99. If this growth rate continues, the total
GNP of these nations will be approximately $4.6 trillion in 1964 U.S.
dollars by the year 2000.

Using a second least-squares analysis on total GNP versus cargo trans-
iting the Canal, it was found that as the 12-nation GNP total rose cargo
did also in direct proportion. A $4.6 trillion GNP would therefore infer
that in the year 2000 the 12-nation related cargo transiting the Canal
should be on the order of approximately 387.2 million long tons.

The value of Canal cargo set out above does not represent the total
cargo expected to pass through the Canal in the year 2000, but only
that contributed to the total potential cargo by the 12 nations.
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Probable Future Relationship of Receiving Cargo to Total Cargo

Some assumption must be made for the remaining volume of traffic.
The percentage of total commercial cargo contributed by these 12 na-
tions as destination has been fairly constant with time, averaging 82
percent. Note 9 gives the yearly percentages.

Overall, the 12-nation related cargo may come to represent a slowly
declining percentage of the total Canal cargo movement as the econo-
mies of other countries contribute more to world trade. Taken alto-
gether, nevertheless, the percentage represented by the base group
should remain above 75 percent of the total cargo movement at the
Canal for the remainder of the century.

An estimate of total commercial cargo, using the 75 percent valu-
ation for the part contributed by the 12 nations, gives a figure of
approximately 515 million long tons of commercial cargo that might
transit the Canal by the year 2000. The noncommercial component
may be on the order of possibly 15 million tons, which is a generous
estimate, giving a grand total of about 530 million long tons.

summary of Estimated Cargo Traffic

For the preceding analyses, five different assumptions led to five
estimates, two of which were presented here, of possible future cargo
movement through the Canal by the year 2000. The estimates given for
total cargo appear in Table 6.

These estimates can be compared with those arrived at in the Report
of the Interoceanic Canal Study Commission. This predicted a total of
485 million long tons of cargo for the year 2000. 1} The Commission
figure grew out of the assumption that historical trends would be con-
tinued and represented an upper limit. The Commission in the end
concluded that actual cargo gains would probably fall lower than this to
a value of approximately 357 million long tons due to an expected
reduced rate of growth of traffic to and from Japan. *?

Given the uncertainties built into an extrapolation of past trends, the
forecasts contained in Table 6 are not significantly different from other
results.

The computations suggest, in short, that cargo movement on the
order of something as high as 400 to 500 million long tons is con-
ceivable by the year 2000 if trends continue.

Adjustment for Foreseeable Changes in Trends

The recent dramatic increase in the cost of energy introduces a new
factor into the forecasts. Lack of petroleum, reflected in higher prices,
is expected to cause an economic slowdown in Japan, Europe, and the
United States in the next few years. Shipments of heavy bulk commodi-
ties may be affected if shipping has difficulty in obtaining fuel oil. 13
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must be taken of it.

The long-run impact of the Arab oil price increases upon production
and commerce is difficult to assess in advance of publication of Gross
National or World Product figures assembled subsequent to the arnval
of dramatic energy cost increases. President Nixon asserted in 1973 that
the United States would be self-sufficient in energy by 1980. Others
have expressed doubt that this can be accomplished.!'®* Meanwhile,
shortages of raw materials resulting from heavy past exploitation, to-
gether with transportation difficulties, may curtail industrial produc-
tion within the century. Predictions in this area often lack precision,
but it seems possible that national growth rates in the more industrial-
ized economies may drop to an average of 1.5 to 2.0 percent a year in
place of 4 to 6 percent, and that world productivity will not continue
to grow as rapidly in the future as it has since 1950. To the extent that
this happens, it will affect mantime commerce.

In order to estimate what this may do to Panama Canal cargo, an
assumption will be made that the growth in Gross World Product will
he reduced to an annual rate of 2.5 percent until 1985, down from the
approximate growth rate of 4.3 percent from 1950 to 1967, and then
rise to 3.3 percent for the following 15 years. This yields a GWP of $4.9
trillion in 1967 dollars for the year 2000.

Assuming that a linear relation between GWP and Canal cargo move-
ment continues to hold, such a GWP would forecast a level of 296
million long tons of potential cargo in 2000, or down 31 percent from
the unadjusted level.

Assuming a similar 31 percent reduction for the forecasts for the 17-
and 12-nation analysis results in estimates of the following orders of
magnitude for Canal cargo movement:

Gross World Product Analysis 300 million long tons
17-Nation Originating Group 350 million long tons
17-Nation Destination Group 330 million long tons
12-Nation Originating Group 330 million long tons
12-Nation Destination Group 370 million long tons

The percentage growth rates of the Gross Proauct analysis are a
subjective estimate. They will need to be corrected when more defini-
tive studies become available on world economic growth.!®

Shortages in energy, if widely extended, are bound to force curtail-
ment of transportation on both land and sea, as they did in the United
States and Europe in 1973-74. Transportation can be interpreted as
part of the overall production process in that, to a certain extent, the
estimated reduction of production growth includes a reduction in trans-
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portation. However, while a slowing in the production and consump-
tion of such manufactured items as automobiles will reduce the quan-
tity of such goods passing through the Canal, a reduction in the availa-
bility of ship’s fuel, resulting in higher transportation costs or reduction
of transport services, will have a more direct impact. The assumption
that Gross Production and Panama Canal traffic will vary in direct
proportion in the future as it has in the past is unwarranted in light of
the direct impact fuel cost increases have on shipping services. The use
of nuclear ship power plants, more efficient designs, higher load factors,
and better scheduling may tend, alternatively, to reduce the long-run
impact of costly, uncertain energy supplies on shipping services.

New technologies cannot be foreseen and should not be counted
upon to reduce transport costs significantly. Barring the development
of nuclear fusion technology and large new oil discoveries, energy sup-
plies will become progressively scarcer and more expensive than previ-
ously. This will offset the long-run cost advantages of some of the new
technologies.

As the assumption for future Gross Product growth was a subjective
estimate, so also must be the assumption for the future relation of
actual Panama Canal cargo to Gross Product levels. Based on the close
relationship that has existed in recent peace-time between Panama Ca-
nal cargo and national economic growth and the increase in transpor-
tation costs, we believe that cargo will continue to grow in step with
world productivity, but at a proportionally slower rate than previously. !¢

Assuming that the effect of energy and raw materials scarcity reduces
the growth rate relation of cargo to GWP by 5 percent, a GWP of 4.9
trillion dollars in 2000 would then imply that total Canal cargo would
be of the order of 280 million long tons that year. Similar 5 percent
reductions in the growth rates arising for the four other analyses yield
comparable estimates:

Gross World Product Analysis 280 million long tons
17-Nation Originating Group Analysis 325 million long tons
17-Nation Destination Group Analysis 310 million long tons
12-Nation Originating Group Analysis 310 million long tons
12-Nation Destination Group Analysis 345 million long tons

Figure 22 plots the maximum and minimum orders of magnitude
forecasts of cargo growth that follow from the preceding analysis. Table
7 lists the maximum and minimum tonnage forecasts in five-year
increments.

Other Cargo Forecasts

Two other attempts have been made to estimate future Panama Ca-
nal cargo movements. The Interoceanic Canal Study Commission esti-
mate of 357 million long tons for the year 2000, mentioned previously,
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assumed that some of this cargo would be attracted away from the
Canal by other competing modes of transport such as mini-bridge trans.
port and all-ocean carriage in superships around South America and
Africa. An Economic Research Associates (ERA) study, based on a
detailed examination of economic market factors for 27 commodity
classes, applies only up to 1985. Table 8 lists their conclusions. Other
ERA results will be discussed in Chapter Five.

These figures are in substantial agreement with the author’s, but were
arrived at by a different technique.

Table 7

Total Panama Canal Cargo Tonnage Forecast
(millions of long tons)

1975 1980 1985 1990 1995 2000

——— e

Maximum 145 170 200 240 290 345

Minimum 122.6 141.8 163.5 196 .4 235.2 280.7

Table 8B

Projected Panama Canal Traffic by Economic Research Associates*
{thousands of long tons)

FY 1974 FY 1975 FY 1976 FY 1980 FY 1985

135,418 136,489 141,003 160,300 184,942

*Progosal to Increase Tolls, Panama Canal Company, 1973, p. 72.

Transit Forecast

Given a range of projected potential cargo movement, it is possible to
derive an estimate of possible future levels of ship transits through the
Canal. In order to forecast future transit levels, it is assumed that:

1) The diversion of projected cargo from the Panama Canal to
other transport modes, such as mini-bridge or superships mov-
ing on all-sea tracks around Cape Horn or the Cape of Good
Hope, will be small and thus that forecasted potential cargo
tonnage will closely approximate actual tonnage figures;

2) The average cargo capacity of ships transiting the Canal will
continue to grow at a constant rate as it has for the past eight
years,

3) The average load ratio of ships will be the same as the average
value of the last eight years; and

4) Each lockage will transit only one ship. There will be few
tandem lockages.
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Exptlanation of Assumptions

It was assumed that future bypass traffic would be insignificant for
several reasons. First, the present land-bridge and mini-bridge opera-
tions in the United States are economically attractive only for high-
value, low-density commoditics, moving on a limited number of trade
routes. Studies indicate thal about 15 percent of Panama Canal cargo
could eventually be diverted to the mini-bridge operation, although this
may change if ship fuel oil prices continue to rise relative to rail costs.
There are many institutional problems with the mini-bridge which have
yet to be resolved, and these will determine how successful the mini-
bridge operation is in attracting cargoes from the Panama Canal. 17 This
could change if it became Federal policy to support this operation
through subsidy or favorable regulation. Unless a change occurs which
is possible and perhaps desirable, but unforeseeable, it does not appear
likely that land-bridge or mini-bridge operations will attract significant
levels of potential Panama Canal cargo.

Second, pipelines for both petroleum and slurried solids may some
day move commodities that would otherwise go via the Canal. Where
these pipelines will be located, how big they will be, and what they will
carry are guestions that cannot be answered in a 30-year time frame.
The discovery and development of coal fields, oil fields and various
mineral ores will have an effect upon pipeline usage. The use of coal
and oil will depend on where the deposits are located, what it costs to
extract and transport them, and what other energy sources are avail-
able, such as nuclear power plants. The energy policy of governments
will also play a role. Given the lack of any pipeline presently in compe-
tition with the Canal, and the worldwide distribution and search for
raw materials, it seems unlikely that a long-term high-volume trans-
continental movement of a single raw material will develop. Since this is
the kind of movement needed to justify use of a pipeline, it appears
that, while some pipelines may be built, we cannot foresee them having
an identifiable effect on Canal cargo movement. Chapter Seven contains
more on the economics of pipelines.

Third, the increasing use of superships to carry bulk commodities
poses a significant question for Canal planners since the locks are un-
able to accommodate ships over 80,000 deadweight tons (dwt). Tankers
on the order of 350,000 dwt are not uncommon, and a significant
proportion of all tonnage afloat is now composed of ships too large to
pass the Canal.

At present, the United States has few ports deep enough to handle
ships of 100,000 dwt and over, and until deepwater ports become more
generally available in the United States, the dimensions of the Canal
locks will not be a factor limiting supership use. This follows because
66 percent of Canal traffic passes through U.S. ports. Furthermore,
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superships need large volumes of cargo to make them profitable. There
are few trades moving through the Canal which appear likely to be
diverted to superships operating on all-sea routes when deepwater ports
become available.

The construction of deepwater ports, permitting ship drafts of up to
100 feet compared to the present average of 40 feet, is awaiting answer
to the questions of who will regulate them, and how to lessen their
effect on the coastal environment. The cost savings possible through use
of superships makes it desirable to have deepwater ports. At an esti-
mated cost of $200 million 1970 dollars, a deepened Delaware Bay port
could accommodate 250,000 dwt ships and could tranship up to 45
million tons of coal and 12.5 million tons of iron ore annually. '8

10,000

A/ERAGE NET TONS
|

AVERAGE PANAMA CANAL NET TONS
OCEANGOING COMMERCIAL VESSELS

Figure 23.
0 1 1 1 1 1 i 1
] 1967 968 a9 70 1974 1972 973 1974

A primary economy the superships achieve is in their crew costs. A
modem 300,000 dwt bulk carrier can be operated with no more crew
than one of 80,000 tons. On the other hand, considerably more fuel
must be expended in taking the all-ocean routes compared with vessels
that can operate by way of the Canal shortcut. The penalty the larger
ships must pay for their longer trips is increased as the cost of fuel rises.
This thus offsets the economies of supership operation as compared to
use of traditional size ships.

During the next 10 years the lack of deepwater ports in the United
States will discourage the use of superships to and from the United
States. Over the longer run, the combination of fuel savings plus flexi-
bility for serving smaller shipments of goods will favor use of ships able
to transit the Panama Canal versus superships. There will doubtless be
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exceptions to this, but this appears to be the likely trend. We therefore
do not expect the superships to draw off significant volumes of Panama
Canal cargo in the foreseeable future.

The average cargo capacity of oceangoing commercial vessels trans-
iting the Panama Canal, their Panama Canal net tonnage, is shown in
Figure 23 for the past eight years. A least-squares linear computer
approximation of this trend forecasts average Panama Canal net ton-
nage as 14,670 for the year 2000. Since the T.S.S. Tokyo Bay 1s ap-
proximately 36,000 Panama Canal net tons and represents an upper
limit on ship size capable of transiting the Canal, one-half of its cargo
capacity, or 18,000 Panama Canal net tons, is a reasonable estimate of
how high the average value of ship cargo capacity may eventually rise.
The linear extrapolation of recent growth trends approaches, but does
not exceed, this estimated upper limit by the year 2000 and was thus
deemed an acceptable representation of future statistics. Table 9 con-
tains the forecast derived from this computer approximation.

Table 9

Forecast of Average Panama Canal Ship Net Tonnage

1975 1980 1985 1990 1995 2000

i —
——rew ——

9,007 10,139 11,272 12,404 13,537 14,670

Table 10 lists the average load ratio for oceangoing commercial ships
for the last eight years, i.e., the ratio of average cargo tonnage per ship
to average Panama Canal net tonnage per ship.

Table 10

Average Load Ratio

1966 1967 1968 1969 1970 1971 1972 1973

1.03 .9373 .99 1.00 1.05 1.06 .963 .996

The average value for the 1966-1973 period was 1.00. This is to say
that, on the average, for each Panama Canal net ton of ship cargo
capacity that transited the Canal one long ton of cargo transited. This
has been the case despite the wide variability in the density of cargo
and the fact that ships have transited with varying degrees of loading
ranging from fully laden to entirely empty.

As a test for long-term changes in trends, a similar analysis was
performed on Panama Canal data from 1937 to 1940, a period subse-
quent to the last change in rules defining Panama Canal net cargo
tonnage spaces, and prior to significant wartime activity. The average
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ratio for this period was 1.07 or only seven percent different from the
average 30 years later. This implies that the ratio of transited cargo to
Panama Canal net tonnage is reasonably constant with time.

[t was assumed that there would be no tandem lockages. This as-
sumption permits equating lockages to transits. Lockages are the lim-
iting factor for Canal capacity, but it is less confusing to discuss ca-
pacity in terms of transits. Tandem lockages of oceangoing commercial
vessels were fairly common early in Canal history when freighters were
no more than five or six thousand gross registered tons. Such lockages
are much rarer at this time, being less than one in ten. They will
decrease further as the average size of ships increases.

Forecast of Canal Traffic Levels

With the forecasts of average cargo capacity of transiting vessels, of
total Canal cargo movement and using a load ratio of unity, it is pos-
sible to calculate the number of oceangoing commercial transits likely
to occur in particular years. No effort is made to distinguish the types
of cargo, types of transiting vessels, or even to separate cargo carried in
oceangoing commercial ships from other types of Panama Canal traf-
fic.’® These refinements would contribute little to the accuracy of the
transit forecast, given the uncertainty in actual cargo movements and
the many economic and political variables that affect international
trade which cannot be quantified.

The equation used to compute possible future Canal transits is as
follows:

Number of transits = tons of cargo transiting divided by (load ratio

X average Panama Canal net tons)

Working this out with the data contained in Tables 7 and 8 yields a
forecast range of transits by five-year periods as shown in Table 11,

Table 11

Forecast of Canal Transits

1975 1980 1985 1990 1995 2000

Maximum 16,100 16,770 17,740 19,350 21,420 23,517

Minlmum R 13,610 13,980 14,500 15,830 17,370 19,130

This is plotted in Figure 24.

We view these forecasts as suggesting a range of possibilities within
which traffic is reasonably likely to fall. The farther into the future the
forecasts extend the more indefinite they must be, for future cargo
movements become less a function of present circumstances and more 2
reflection of intervening events.
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temporary circumstances.

Other Transit Forecasts

Both the Interoceanic Canal Study Commission (IOCSC) and ERA
have forecast Panama Canal transit levels. The IOCSC made two projec-
tions based on assumptions on the percentage levels of cargo carried in
general cargo vessels as opposed to bulk carriers such as tankers. These
forecasts are displayed in Figure 28. Actual Canal experience has been
that roughly 30 percent of cargo is moved in freighters so that the
“lOCSC 25%" in this figure appears to be the more accurate of these
two analyses. Table 12 lists the ER A forecast.

Table 12

Panama Canal Transit

Projection of Economic Research Associates?

FY 1974 FY 1975 FY 1976 FY 1980 FY 1985

14,300 14,337 14,619 15,960 18,091

*Proposal to Increase Tolls, Panama Canal Company,
1973, p.73.
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Effect of Suez Reopening on Panama Canal Forecasts

None of the preceding forecasts aliow for the reopening of the Suez
Canal. After the 1967 closure of the Suez Canal, the Panama Canal
experienced an increase in traffic associated with Middle East trade
routes, In 1973 approximately $9.5 million in tolls were recovered
from this traffic that otherwise might not have transited.

Due to continued strife in the region and the as-yet-unknown level of
Suez tolls, it is problematical how much of the traffic diverted from
Suez will return once that waterway is reopened. Since this traffic
represents about 7 to 8 percent of total Panama Canal business, fore-
casting the effect of reopening the Suez Canal would require a finer line
of precision than has been attempted.

Allowing for Unforeseen Elements

The foregoing calculations have rested upon trade figures, national
income, and mathematical computations. They have not attempted to
equate the possible effects of political, social, or psychological forces
that may arise to madify or spur cargo shipments. They likewise do not
reflect the consequences of decisions to devalue currencies, raise protec-
tionist barriers, or stimulate trade through new intermational agree-
ments.

Many elements will come into play over the next 30 years affecting
overseas commerce in one way or another. The bhearing of these upon
Canal cargo movement is difficult to foresee. Nor can their course be
mapped with accuracy.

To make allowance for the intervention of such forces and actions,
the data base used in this study was purposely broadened to take ac-
count of a variety of historical circumstances.

The time and experience covered by the years 1950 to 1969 encom-
pass a number of favorable and adverse circumstances. It is hoped that
these will make sufficient allowance for the appearance of other van-
able elements in the fulure.

Conclusion

With overall transits for the year 2000 forecast at a level of no more
than 23,500 where capacity of the existing canal is figured at something
less than 26,800 transits, depending on the size and mix of ships at that
time, it appears that the interoceanic canal will not be taxed beyond
reasonable service limits within this century. This is not likely to hold
true beyond about 2010. While the annual number of ships transiting
the Panama Canal has been constant for the last four years, the in-
creasing size of the vessels has continued the upward pressure on Canal
capacity. The gap between the ultimate capacity of the Canal and the
level of transits is still closing because the estimated ultimate capacity
in numbers of transits is coming down as ship sizes increase. The Canal
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Company is reviewing its estimate of ultimate capacity in light of recent
ship size trends. This review is expected to result in a figure consider-
ably below the 26,800 transit estimate. Exactly when the capacity of
the Canal will be exceeded cannot be clearly foreseen. For this reason,
we recommend that a close watch be kept on traffic conditions during
the next ten years in order to project possible lines of development to
the 2000 to 2010 period.

CHAPTER FOUR FOOTNOTES

1. Panama Canal Company, Annual Report, 1973, Table 13.
2. Ibid,, 1973, Tahles 19-20.

3. Statistics on overseas trade are derived from Shipping and Canal Operations.
Hearings before the Subcommittee on Panama Canal of the Committee on
Merchant Marine and Fisheries, House of Representatives, Washington, 1973,
p. 12

4. Table 24 in the Annual Reports summarizes the shipments from Asia to the
various regional areas.

5. The Panama Canal Company has recently proposed a 20 perceni increase in
tolls, See New York Times, December 22, 1973. Should the increase take
effect, it would be the first change since 1936 and thus would not violate our
assumption.

6. Sources of GWP data:

Gross National Product: Growth Rates and Trend Data by Nation and Coun-
try, April 1969. Washington: AID, Department of State; Finance and Develop-
ment Quarterly, No. 1, 1969. International Monetary Fund and World Bank
Group; Statistical Yearbook of the United Nations, 1967; Yearbook of Na-
tional Accounts, 1967. The United Nations,

1. Statistical Yearbook of the United Nations, 1972, p. 50.

8. The analyses as a whole are presented in Projections of Possible Future Cargo
Movement at the Panama Congl, M,I.T. Sea Grant Program, Interoceanic Canal
Project, Draft Report No. 7, Cambridge, Mass,, January 1973,

9. Principal Countries Receiving More Than One Million Tons Cargo
1969* (in long tons)

Australia Canada Chile Ecuador
1950 558,843 370,068 987,472 31,731
1958 667,203 482,870 1,678,778 236,005
1960 820,998 1,340,126 2,032,803 300,693
1963 1,069,862 1,156,487 2,420,061 446,211
1965 1,761,279 1,342,227 2,582,181 667,864
1968 1,556,003 1,482,397 3,237,276 1,137,599
1969 1,367,957 2,335,207 4,063,013 1,215,417

ltaly Japan Netherlands Peru

1950 130,296 1,993,363 122,203 302,370
1958 144,502 7,831,164 1,487,364 974,965
1960 309,724 10,990,869 2,101,103 1,166,213
1963 1,318,880 11,697,778 2,175,861 1,559,606
1965 946,028 17,905,485 2,089,097 1,718,617
1968 1,425,120 32,163,941 2,421,949 2,261,217
19565 1,032,002 33,558,400 2,737,546 1,768,126

*Panama Canal Company, Annual Reports, respective years.

{continued)
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German

5. Korea U.K. .5, Fed. Rep,
1950 150,000 2,905,798 16,425,150 149,527
1958 £78,282 3,944,667 18,872,799 1,633,050
1960 574,062 3,913,982 24,465,969 1,941,272
1963 546,885 3,917,521 21,171,794 1,989,979
1965 807,377 4,199,502 25,229,655 2,477,374
1968 1,150,503 3,782,512 26,446,294 2,009,792
1969 1,672,353 3,362,642 27,618,128 2,085,378

Total % Total Total Canal Traffic
1550 23,185,821 80.3 28 877,293
1958 39,191,649 Bl.4 48,124,809
1960 49,957,814 B4.3 59,258,219
1963 51,470,925 82.7 62,247,094
1965 62,527,641 8l1.7 76,573,071
1968 79,074,603 81.9 96,550,165
1969 82,816,169 8l.7 101,391,132
Note: Data for years 1958 and 1963 are included for calculating

the percentage of total Canal cargo versus time.

These data co

uld not be used for relating GNP to cargo,

however, because GNP data for 1958 and 1963 are not

available.

10. GNP of 12 Praincipal Cargo Destination Countries*

millions 1964 U.S. dollars)

Australia Canada Chile Ecuador
1950 $ 11,360 $ 21,535 $ 2,109 9 490
1955 12,663 26,776 2,371 628
1960 15,664 31,422 2,848 7191
1965 20,227 40,320 3,646 982
1968 22,181 45,511 3,990 1,188
1969 24,137 47,554 4,147 1,1B8
Italy Japan Netherlands Peru
1550 20,822 20,786 8,094 1,548
1955 28,849 30,083 10,637 2,435
1960 37,754 47,995 13,011 2,479
1965 48,718 76,443 16,414 3,376
1968 58,001 110,813 18,306 3,841
1969 60,976 124,664 19,247 3,916
German

5. Korea U.K. U.S. Fed. Rep.
1950 1,474 55,089 359,000 35,152
1955 2,092 62,631 444,800 54,169
1660 2,567 71,615 491,300 74,286
1965 3,502 83,410 621,700 95,275
1968 4,847 88,384 712,400 105,309
1869 5,612 89,383 732,276 113,554
Note: S1x ddta points were used for computing the 20-year

*Gross National Product:

growth of the 12-nation GNPs,
not Le used when relating GNP
data were not available for some

Growth Rates and Trend Data by

but year 1955 could
to cargo as 1955 cargo
of the nations,

Nation and Country, April 1969.

of State.

washington:

A1D, Department

(conﬁnuvd)
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12 Nation
Total
ia50 & 537,459 —
1855 678,134
1960 791,732

1965 1,015,013
1968 1,174,720
1969 1,226,654 e

11, Inferoceanic Canal Studies, 1970, p. IV-A-62.

12. Ivid., page 1V-54.

13. The Wall Street Journal, November 30, 1973,

14, “Energy Self-Sufficiency: An Economic Evaluation,” Technology Review, May
1974.

15. Studies such as those by D.L. Meadows, The Limits of Growth (Cambridge,
M.LT. Press, 1972), suggest that world resource situations are already begin-
ning to place obstacles to unlimited world economic growth.

16. The relation between GWP and Panama Canal cargo for the 1950-1967 data
base can be described mathematically as

Cargo = —23403.3 + 65.1 multiplied by GWP
where GWP is in billions of 1987 U.8, dollars and cargo is in thousands of long
tons. This equation was determined by a least-squares analysis applied to the
data of Table 5. The coefficient of 65.1 is the growth rate of total Panama
Canal cargo relative to GWP.

17. Lim H. Tan, “The Mini-Bridge and Panama Canal Traffic,” Draft Report No,
12, M.LT. Sea Grant Program, Cambridge, Mass., 1974.

18. U.S. Deepwater Port Study, Institute for Water Resources, Department of the
Army Corps of Engineers, 1972, Vol. 1, p. 45. See also Henry S. Marcus, “The
U.S. Superport Controversy,” Technology Review, March/April, 1973.

19. Vessels over 300 net tons, Panama Canal measurement, are considered to be
oceangoing.



CHAPTER FIVE
THE LIMITS OF CAPACITY

A lock canal has limits to its capacity. These are fixed by the dimen-
sions of its locks, by the water supplies that are available for navigation
and for lockage purposes, and by the constraints that lockage opera-
tions place upon the numbers of ships that can be passed through the
waterway within a given time frame.

For several decades after the opening of the Panama Canal it seldom
occurred to mariners that its lock structures would impose limits to its
capacity. The builders had worked on a large scale, and the vessels of
those days were dwarfed by the lock chambers.

As time has passed, the situation has changed. The lengths, breadths,
and drafts of many bulk carriers, passenger vessels, and containerships
are now pressing the dimensions of what can be accommaodated at the
Canal, so large have shipbuilders stretched the sizes of vessels.

The increase in the sizes of liquid and dry bulk carriers and of
specialized vessels such as containerships pose a new range of problems
for the Panama Canal as ships have been outgrowing the dimensions of
the locks.} These problems are likely to become costly as the demand
for bulk raw materials increases and deepwater ports are developed In
the United States and elsewhcre.

Although traffic growth has flattened in late years, the growth in
ship sizes has continued the pressure on Canal capacity. Thus, it is
important to gauge the limits of capacity in order to be prepared to
meet the future needs of international commerce.

Limitations in the Present Lock Canal
Lock Dimensions Restrict Ship Sizes

The dimensions of the lock chambers impose physical limits upon
the sizes of vessels that can transit the interoceanic canal as noted In
Chapter Two. No ship having a length of more than 975 feet, or a beam
of more than 106.9 feet, or a draft of more than 39.5 feet can pass
through the Canal locks on a regular basis (fig. 25). The 106.9-foot
beam lighter-ahoard-ships (LASH) Acadia Forest and a sistership are the
widest commercial ships that have transited the Canal. Draft is set by
the lock sills and the safe depth of water available in Gatun Lake.

These dimensions establish limits upon the sizes and cargo-carrying
capacity of ships that can transit the Canal. With certain configurations
of hulls, it is possible for a vessel of 100,000 deadweight to pass
through the Canal in ballast.

105



Bay and Kowloon Bay vnree oia group of ‘[!—218.21{- confamer carriers
owned by a consortium of British, Japanese am_i German shipowners,
some of which are in service on the Europe-Asia run. These ships of
950-foot length, with beams of 105.8 feet, transit the Canal on an
average of once a month (fig. 26).

The largest passenger vessel to pass through the Canal was the pre-
war S.S. Bremen of 936 feet., The post-war express liner S.S. United
States was designed to fit within the locks, but never made a transit.
The giant Cunard liners, H.M.S. Queen Mary and Queen Elizabeth, and
the French liner, S$.S. France, each over 1,000 feet long, were too large
for the Canal locks and had to ‘‘go around” when they wished to pass
from the Atlantic to the Pacific and vice versa.

MAXIMUM SHIP SIZE

975 ®. wowe
{06 ft. woe
40 ft. prarr

Fig, 25 Courtesy of Panama Canal Company

‘The average-size cargo liners, tankers, dry bulkers, refrigerator ships,
passenger vessels, and containerships on the seas today have no diffi-
culty using the Canal. The lock dimensions do, nevertheless, impose
Hmits on an increasing number of very large vessels. Ships that are
110,000 deadweight or more, whose configurations exceed the lock
dimensions, are preciuded from traversing the Canal.

With the growth in contemporary ship sizes, the margin of capacity
that was originally incorporated into the Canal has shrunk to the point
that the locks are becoming restrictive.

Water Supplies Curb Qrafts

A second form of limitation that is cropping up in some dry seasons
at the Canal is a shortage of fresh water for lockage and navigation
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tolerated.
Time Constraints of Lack Operations

Lockage operations consume time. In so doing, these add to the
limitations on the overall capacity of the Canal. With each average-sized
vessel taking approximately 65 minutes to clear the three-tiered Gatun
Locks, and about the same time at the Pacific locks, assuming no delays
or tie-ups, there are limits to the numbers of vessels that can transit the
Canal in a day or year. Thus far traffic demand has not reached the
limit that can be handled in a year, but with each increment of vessels
the point comes closer.

It is the function of the Marine Traffic Control Office to schedule
shipping so that it gets through the waterway with the least possible
delay and to monitor and control the operation so accidents are avoid-
ed. This entails organizing transits so that insofar as possible large ships
such as tankers, containerships, passenger liners, bulk or ore-carrying
vessels that must go through the Cut in one-way traffic—*“clear Cut"—
arrive there early in the day in order that traffic bound in the opposite
direction not be held up. This means starting very large vessels, such as
big containerships and bulkers, from the Pacific anchorage or terminal
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arrival at a terminal. On the whole, it succeeds in doing this. But there
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accessible at the Canal for practically every movable piece of equip-
ment, including lock gates.
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running the lock canal. Smooth operationslrequire }rlany people work-
ing together, practicing restraint, and exercising considerable judgment.
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consequently is important to know what the general limits of capacity
are, what is being done to alleviate bottlenecks, and to plan ahead.

With traffic levels approaching 15,000 ship transits a year, and now
averaging 40 a day, questions of ultimate capacity are germane.

Capacity Studies

Studies made by independent experts have estimated that the ulti-
mate overall number of transits the Canal can effect in a year are likely
to be something less than 26,800 after completion of all scheduled
improvements done in phase with growing traffic demands.?

The critical elements in handling traffic are (1) the number of lock-
ages that can be performed in a 24-hour day; (2) the mixture of vessels
that tum up for transit and the number that can be put through in each
lockage operation; and (3) the adequacy of the water supply for
lockages.

The Canal Company, looking at the problem in 1960 with the pre-
ponderance of relatively small, general purpose freighters that were
then transiting the Canal, took the view that it could eventually handle
up to 76 lockages and a total of 87 ships a day.?

To attain 26,800 transits a year will require completion of each
lockage in an average of 23 minutes including approach, taking aboard
line handlers, lining up the vessel, making fast to the towing locomo-
tives, pulling into the chamber, closing the gates, filling or emptying the
chamber, moving out of one chamber into the next, repeating the pro-
cess, and clearing the lock walls at the end. The total that can be put
through will be governed by the mixture of vessels that seek transit and
the complications the larger vessels produce.

The Interoceanic Canal Study Commission (IOCSC) in its 1970 Re-
port to the President of the United States predicted that ultimate
capacity would be reached by 1988 on the basis that 46 percent of the
cargo passing through the Canal would still be carried in general cargo
freighters (fig. 28).% By readjusting the estimate to 25 percent of the
cargo in general freighters the predicted capacity date would be reached
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will not be reached until approximately the year 2020 or later. How-
ever, 26,800 large ship transits are likely to exceed the capacity of the
Canal. The original figure was based on an assumption that ship size
would not grow significantly.

FORECAST TOTAL OCEANGOING COMMERCIAL TRANSITS

40,000 - »
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Fig. 28. Courtesy of Panama Canal Company

Studies by the Canal Company, extrapolating from the present mix-
ture of containerships, bulk carriers, tankers, and break-bulk freighters,
point to no more than 20,000 transits in the year 2000.

Bearing of Ship Mixture on Capacity

With the larger size ships that are coming to the Canal today, as
contrasted with the years before 1968, the mixture of shipping to he
transited is quite different from what it was previously when estimates
were made of the numbers of vessels that could be transited in a year at
capacity operation.

From shipbuilding information, and the types of vessels now plying
world trade routes, it seems likely that the trend toward use of larger
vessels and more specialized shipping, such as automobile carricrs, re-
frigerator ships, containerships, OBO-vessels, and the like, will continue.
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Efforts are being made to forecast the mixtures of ships that will be
seeking transit 20 years hence. With the advances taking place in engi-
neering and ship technology, it is difficult to make accurate forecasts
this far ahead. With the worldwide need to make optimal use of existing
energy supplies, the signs point to construction of more ships near the
maximum dimensions that can transit the Canal locks.

The principal commodity groups that pass through the Canal provide
some index of the types of shipping that can be expected in the years
ahead. The percentages of commercial cargo transiting the Canal in
1973 and forecast for 1985 are listed in Table 1.

Table 1
Principal Commodity Groups*

Percent of Total Canal Commercial Cargo

Commoditx 1973 1585

Petroleum and Products 18% 18%
Coal and Coke 10 8
Grain and Soybeans 15 21
Mfgrs. Iron and Steel
Lumber

Sugar

Phosphate

Scrap Metal

Autos and Trucks

All Others 3

ot e e e e D
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sproposal to Increase Tolls, Panama Canal Company, December 153,
1973, p. 72,

This suggests that the percentages of dry and liquid bulk carriers will
be somewhat lower in number of total transits. But, given the trends in
world shipbuilding existing today, the vessels will be close to the maxi-
mum sizes the locks can take. Containerships, which primarily transport
items that fall in the category of “All Others,” will be carrying the
higher percentage of Canal traffic. They will therefore be both more
numerous customers and approximate ‘‘Panamax’ specifications like
the big containerships of Sea-Land Lines.

Predicted Capacity
These considerations reinforce the belief that the numbers which the
Canal can transit in a year will be below the 1969 estimate of 26,800

transits. If circumstances continue as they have, the limit may be more

nearly in the range of 23,000 to 24,000 transits a year as the saturation
point.

Standard of Service Afforded by Canal
Over the years the Panama Canal has afforded a standard of service
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The Canal Company has from the beginning sought {o get ships
through the Canal and on their way in the shortest possible time conso-
nant with protecting the lock mechanisms and safe-guarding the ships
themselves from harm. Its goal is service to shipping.

Holding to a 17-hour standard has been possible as the yearly num-
ber of ship transits has risen because of the carefully trained, competent
personnel employed by the Company, the high esprit de corps main-
tained within the organization, and the finely attuned procedures ap-
plied in operations,

Maintaining the same standard as the number of transits rises by
another quarter or third will require comparable excellence of person-
nel, efficiency of operations, meticulous attention to detail, and careful
upkeep of equipment. In addition to this, there must be added supplies
of water and further improvements in navigation conditions. This will
necessitate ongoing financial support, freedom from political inter-
ference, and a stable international environment. The uncertain outlook
in the political and legal sphere is cause for some concern.

Improvements to Extend Capacity

Through the years the Canal has attempted, as Governor David S.
Parker has stated, to anticipate the needs of shipping “‘before the traffic
presents itself so it does not find itself in a bind when that time
arrives.” 7

Improvements that have been made in the past with this in mind
have included obtaining storage water and flood control before World
War Il by constructing Madden Dam; widening Gaillard Cut from a
300-foot channel to 500 feet during the 1960s; shortening lock outage
times by improving overhaul techniques so that two-way traffic can be
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assured for most of the year; purchasing new towing locomotives tg
move ships more quickly in the locks; adding larger, more powerful tugs
to help guide the larger ships now coming to the Canal; installing mod-
em lighting on the locks and through the Cut to aid nighttime
navigation.

Traffic demands at the times these improvements were inaugurated
did not necessitate such action. Each step, nevertheless, improved an
aspect of the overall operation by adding to safety, shortening lockage
time, providing a more regularized supply of water, facilitating around-
the-clock operations, cutting lock outage time, and so forth. In the
process it extended the assured capacity of the Canal, making it easier
to handle increased traffic loads as these arose.

AVERAGE TIME IN CANAL ZONE WATERS
COMPARED TO CROWTH IN TONNAGE

60 /150
- = NET TONS %
—— HoURg _ E
¢} —— 100 ¥
W - ~
s ” x
N PP b
Q — §
Q -—-"" ‘
20 —150 I
m > -
3
2
0 [ RS SR WA RN TR TR SO SR Y 0o
1960 /965 /1970 1973

Fig. 29. Courtesy of Panama Canal Company

Going to 24-hour operations in 1963 gained added capacity.® And,
by the combination of widening Gaillard Cut and cutting the lock
outage time, the capacity of the Canal was increased by almost 50
percent. The effect of the improvements is borne out by the constancy
of the average time spent by vessels in Canal Zone waters, while transits
have risen sharply and vessel tonnage has virtually doubled (fig. 29).

In the long run, the Canal must achieve full capacity. This means that
eventually it must be able to handle al} ships that can fit within the lock
chambers up to the maximum number that can be transited within the
time frame of a year.

To achieve “full capacity,” coupled with holding to the goal of ser-



torrential downpours add tons of water to the reserves. The problem
arises during the four-month dry season when lack of daily rain, con-
tinued lockage operations, municipal use, and evaporation due to the
high temperatures cause the water levels to drop so that the Canal may
have to restrict ship drafts to less than 38 feet. Each additional lockage
then places added strain upon the reserves. If the levels are drawn down
beyond a given point, the draft restrictions become onerous to ship-
ping. Furthermore, in some years it is not possible to restore the lakes
to their full levels in the following rainy season, The Canal cannot
afford to let the lakes become so depleted that they will not return to
normal. Otherwise, its standard of service will be compromised through
forced restrictions on ship drafts over longer periods of the year.

When it becomes necessary to restrict ship drafts, the Canal Com-
pany publishes a warning three weeks prior to the imposition of the
restriction. This procedure has helped minimize the costly effects of
lockage water shortages by giving shippers time to arrange their sched-
ules and properly load their vessels. The problem can be seen if a bulk
carrier loaded with coal for Japan arrives loaded to 39-foot draft when
only 37 feet of water is available for navigation because of water short-
ages. In such a case, the vesse] would have to go into port and unload
sufficient coal to bring its draft to 37 feet, or it would have to jettison
cargo at sea, or take the long, expensive voyage around the Hom,
thereby risking its profit. The present objective is to be able to guaran-
tee a 38-foot depth at all times.

There are several alternative methods for procuring added water. One
that is currently being employed is to deepen the navigation channei
through Gatun Lake and the Cut. This is being done in units of three
feet. This will permit storing more water in the Canal itself. Although
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the Cut may be 50 feet deep at times, the 40-foot-deep locks at Gatun
and Miraflores limit maximum ship drafts to 39.5 feet (fig. 30).

Construction of an additional dam has been considered. This will
require a separate agreement with the Republic of Panama.

A further alternative, but one of poor economic prospect, is to raise
the level of Gatun Lake by five feet. This would give a substantial
addition of reserve water. But it would cause flooding along the edges
of the Lake, requiring agreement with Panama, and would affect recre-
ational use of the Lake.

Thought has been turmned to cloud seeding to gain more water. A
five-year program of experiments is about to be conducted to deter-
mine the feasibility of this in the Isthmian environment.

A last resort is the possibility of pumping sea water into Gatun Lake
in some dry seasons to supplement the fresh water. This idea, while
feasible, is resisted because of the change this would cause in the ecol-
ogy of Gatun Lake through making the water brackish and possibly
harming plant and wildlife. Should a third locks system be embarked
upon, use of supplemental salt water would almost surely have to be
adopted in order to provide adequate quantities of lockage water and to
hold sufficient draft levels in dry seasons.’

Beyond these alternatives, there is little the Canal can do to increase
lockage water supplies other than reconstructing the chambers and low-
ering the sills on the upper lock floors. It would be better, in our
opinion, to construct a new sea-level waterway rather than laying out
the money required to do this, for the locks would still have the physi-
cal limitations on the lengths and beams of ships that could be
transited.

improving Navigation Conditions

Capital improvements to assist navigation include widening and
straightening channels, especially where pilots cannot see far enough
ahead, deepening channels to guarantee 38-foot draft at all times, find-
ing ways of enabling ships to navigate safely through the Cut in fog, and
going to a semiautomated traffic control and schedule system.

Fog and heavy rain squalls pose unresolved hazards to navigation.
Fog restrictions may last six to eight hours in a night when it settles in
the Cut during the rainy season, necessitating anchorage until visibility
is considered adequate. Efforts so far to find ways of dispelling the fog
have proved fruitless. Attempts are now being made to develop radar
assists, as well as other techniques, that will permit at least one-way
traffic movement during the fog spells. This will become imperative as
traffic builds up toward full capacity. 1980 is the target date by which
the Company expects to have this problem solved.

A new computer-assisted data handling and display system 1s due to
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be in operation in a new Marine Traffic Control Center in late 1975,
The new system will permit the recording of essential data on each
ship’s record and retrieving this quickly when a ship arrives for transit.
The system will automatically check to insure that data are complete,
and will analyze reports from pilots, control towers, and other stations,
and signal deviations from schedules. Marine Traffic Controllers wili
thus obtain an improved flow of information on the location of ships.
Status of the waterway will be displayed on a large ship position display
board and data will appear on individual consoles. Controllers will be
able to disseminate information and directions to tug operators, lock
control towers, and other important users. Pilots will receive individu-
ally tailored directions at the launch landings.

The Operations Room, to be located in the new Center, will provide
more ample space for activities. Sound deadening and controlled access
is planned for the operations area. An information clerk/receptionist
will receive ships’ agents and other visitors, answer inquiries, and handle
public telephone calls. Figure 31 shows the present Operations Room.
Figure 32 is an artist’s rendering of the new arrangement.

Even with all scheduled improvements completed, there will still be a
question whether the Canal will be fully able to handle 26,800 transits
a year without further improvements.

Scheduling

Scheduling is a particular problem for Canal operations. Ship cap-
tains are sometimes unpredictable and do not always up-anchor to start
their transits when expected. Heavy rain squalls can slow movements
and mechanical breakdowns aboard poorly maintained ships are com-
mon. Canal pilots may report in sick and, despite efforts on the part of
the Canal Company, instructions for personnel are not always clear or
interpreted correctly. When ships are moving in close sequence and a
gsudden problem develops, 20 or more ships and the actions of hundreds
of people can be affected. With commercial ship costs running $8,000
per day (depending on ship size, age and type), lost time is costly. This
puts pressure on Marine Traffic Control to orchestrate a smooth, rapid
solution,

Canal schedules are updated as needed, and this may be as many as
several times an hour for a 12-hour horizon. This involves manipulating
work gang schedules, many of which are subject to complicated labor
rules. Finding even a feasible schedule of pilots, tug boats, locomotive
crews, line handlers, lock personnel and transit capacity taxes experi-
enced schedulers.

In the future, when the Canal is handling 60 or more ships a day, it is
doubtful that the manual method now employed will be able to gener-
ate even a single feasible schedule due to the limits of human ability.
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The new data flow system employing computer technology should help
traffic controllers with this problem.

Shortening Lockage Times

To reach full capacity, the Canal must compress lockage times to the
absolute minimum for all ships. Large vessels must be locked through in
Jess than 35 minutes per chamber.

There are various things that can be done to reduce lockage times.
Among the principal steps are adding more new, powerful locomotives
on the lock walls, relocating the tracks to speed up return of locomo-
tives to pickup stations, instituting improved locomotive movement
procedures, modernizing the lock control systems which include faster
switching and more reliable safety features, and adding more tugs for
vessel assistance in maneuvering into and out of the locks.

By adding more locomotives and instituting new movement proce-
dures, vessels can be passed through a flight of locks faster than at
present. This can be done by shifting tows to a second team of locomo-
tives when a vessel is secured within a chamber and returning the first
team to the approach wall to pick up a following vessel. By adding an
additional lane of tracks on the lock walls, a “merry-go-round’” proce-
dure could be instituted that would allow somewhat more ships to
transit the Canal within a 24-hour period.

The last order for locomotives was completed in 1966, At that time,
the locomotives cost $110,000 apiece. These have functioned well after
initial adjustments. Despite their excellent characteristics, heavy usage
is shortening their lifetime. More will be sought as replacement for
older locomotives or as net additions as increasing traffic demands sug-
gest. New locomotives will cost in excess of half a million dollars each.
Similarly, the improvements program calls for adding more tugs for
vessel assistance in phase with growing numbers of ship transits. Five of
these at $2 million apiece are needed in the immediate future. These
will probably have special equipment that will increase their maneuvera-
bility in confined spaces.

Completion of these improvements, which are scheduled for more
than a decade ahead, will speed up lockage times, smooth out the flow
of traffic around the clock, help eliminate causes of accidents, and
enable the Company to handle a larger body of shipping. The improve-
ments mentioned have been estimated to cost in the range of $100-120
million, or roughly $12-20 million a year, although inflation will in-
crease this.}® This is a modest cost program. It will extend the useful
life of the Canal by many years.

The program for expanding Canal capacity calls for undertaking a
project only when it will do the most good. If the Congress decides
to construct a sea-level canal, unnecessary expenditures will not have
been made.
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If there is average rainfall, it is reasonable to believe that combina.
tions of deepening the channels, and possible impoundment of one
more stream will provide adequate lockage water. As a final resort,
pumping of salt water into Gatun Lake in some exceptionally dry years
is possible. It is hoped that this can be avoided for the life of the
present canal. If a larger lock system is ordered, pumping appears un-
avoidable, however,

The improvement program will keep the capacity of the lock canal
ahead of shipping demand for at least twenty years as estimated by the
presidential study commission, by Panama Canal Company consultants,
and by our independent projections discussed in Chapter Four. These
steps should extend the useful life of the Canal into the 21st century.

The prepared statement submitted by Govemnor David S. Parker to
the House of Representatives Subcommittee on the Panama Canal in
July 1973 admirably summarizes the conclusions of our study on the
capacity of the Canal.

We are confident that by implementing many or all of the various
Canal improvements projects, and in the absence of a decision to
build a sea-level canal or new locks for the present Canal, we can
keep the present Canal as a viable and useful adjunct to world
trade. All indications are that the Canal’s usefulness should extend
beyond the end of the century but obviously predictions that far
in advance are subject to rather wide variation.

The Canal will do, the Governor concluded, the things it can do so
that it will be able to “continue to serve to the advantage of world
commerce in the future as it has in the past.” !

A combination of the diversion of much of the Europe-Asia-Oceania
trade to the Suez Canal when that is reopened, a growth in bypass dry
bulk trade moving around the Cape of Good Hope between the East
Coast of the United States and Japan, and expansion of the land-bridge
operation across the United States by the rail lines, will withdraw some
of the business that has been going through the Canal since 1967 and is
currently patronizing it.

Some of this cannot be prevented by anything the Canal can do to
improve the standard of service which it offers to oceanborne com-
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times by all-water transport to equivalent times advertised by land- and
mini-bridge promoters. In addition, they are able to offer shippers of
cargo the advantage of nontransfer of cargo from ship to shore to rail to
consumer with the inherent danger of damage en route.

The land-bridge schemes offer the United States an opportunity Lo
strengthen its transcontinental rail system, to modernize and improve
its port facilities, and to strengthen the merchant marine serving its
ports. This can benefit the national economy.

The attractiveness of alternatives such as mini-bridge and superships
with their potential for quality service may be a signal that the role the
Panama Canal has historically played in maritime commerce is
changing. It is conceivable that the improvements in maritime com-
merce may make use of modest size ships less advantageous for some
trades than heretofore. This was alluded to in Chapter One and will be
further addressed in Chapter Seven.

Taken on balance, the outlook for the Canal for the near future is for
an ongoing growth of business, preserving, but not necessarily dupli-
cating, the profile of growth that has characterized cargo and transit
movement since 1950.

CHAPTER FIVE FOOTNOTES

1 The Prospects for Bulk Carriers of “Ponamax'’ Size Plus, H.P. Drewry
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CHAPTER SIX

TOLLS: THE COST OF TRANSITING
THE WATERWAY

The Panama Canal is an international utility serving oceanbome com-
merce. The costs of operating and maintaining the Canal are recovered
by assessing tolls on transiting vessels. The level of the toll and the
manner in which it is assessed affects the trade of maritime nations
which depend on the Canal for service.

Short History of the Panama Canal Toll System

The Panama Canal Act of 1912 delegated the exercise of rights ac-
quired by the United States through the 1903 Treaty with Panama,!
and the Hay-Pauncefote Treaty with Great Britain,” to the appropriate
branches of the United States Government.®> This Act, among other
things, empowered the President to fix toll charges which were not to
exceed $1.25 per registered ton.

The Act stipulated that a change in tolls should be proclaimed by the
President six months in advance of application and that tolls should
recover basically the cost of operation and maintenance of the Canal.

Dr. Emory R. Johnson, Special Commissioner to the President on
Panama Traffic and Tolls, recommmended in his iniiial report that Pan-
ama Canal tolls be set at $1.20 per net ton for merchant vessels carrying
cargo or passengers; $0.72 per net ton for merchant vessels in ballast,
and $0.50 per displacement ton for non-mercantile vessels.* Net ton-
nage was recommended as the standard for assessing tolls because ship-
pers paid tolls from their earnings, and the space set aside for carrying
cargo and passengers gave a crude, but straightforward, measure of a
vessel’s earning capacity.

The rates were determined so that the benefit derived from using the
Canal would be greater than the toll. At that time, the benefit was
figured as the saving in costs of sailing around Cape Horn. Basically, the
policy of the Panama Canal system is that charges to shippers be set to
recover only the actual cost of providing the service. The charges are
made proportional insofar as possible to the eamings shippers realize
from using the waterway.

A second report recommended rules to be used in calculating net and
displacement vessel tonnage.> The Panama Canal toll system, as recom-
mended by the Special Commissioner, was established by Executive
Orders of President Taft in 1912-1913.8

A special set of rules was recommended for use in measuring the
tonnage of ships because:

(1) Each maritime country had a differing set of rules for deter-
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ture of the Canal enterprise.’? Business operations were separated from
civil government functions and established in the Panama Canal Com-
pany. Civil government, police, fire, health, and sanitation functions
were grouped in the Canal Zone Government. The Company was given
authority to prescribe toll rates with the approval of the President of
the United States.

The Company is required by law to operate on a self-sustaining basis,
the law reading in part:

Tolls shall be prescribed at rates calculated to cover, as nearly as
practicable, all costs of maintaining and operating the Panama
Canal, together with the facilities and appurtenances related there-
to, mcludmg interest and depreciation, and an appropriate share of
the net costs of operation of the agency known as the Canal Zone
Government . !3

The Company is permitted to make use of funds appropriated from
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the Federal Treasury for capital improvements and operating losses so
long as these are repaid. The Treasury is reimbursed by the®Company
for interest on the investment of the United States in the corporation.

The Panama Canal Toll System in Operation

Toll charges are assessed against ship spaces which can be used to
carry cargo and passengers. This is determined by calculating the total
internal volume of the vessel and subtracting therefrom the volume of
machinery rooms, crew quarters, navigation house, and other areas used
in working the ship which cannot be used to carry cargo. The rules for
calculating this are contained in Title 35 of the Code of Federal Regula-
tions. The volume remaining after subtracting exempt and excluded
spaces is the Panama Canal net vessel tonnage where each 100 cubic
feet is defined as being equivalent 0 one net ton.

Cost of Tolls: Sample Instances

The toll paid by most ships is in the thousands of dollars. The San
Juan Ore, an ore carrier capable of lifting 40,000 long tons, pays
$9,000 to transit. The Liberia, a general bulk carrier, which also lifts
40,000 long tons, pays $18,000 because its cubic capacity is larger. The
Japan Maru, operating on the East Coast-Japan trade route carrying
9,000 long tons of phosphate rock, rosin and cotton on a westbound
transit in 1966, paid $7,200 in tolls. Eastbound, it carries general cargo.
The Lighter Aboard Ship (LASH) Acedia Forest, one of the more ad-
vanced ships from a technical aspect, can carry 26,000 long tons of
general cargo and pays $18,570 to transit. Large containerships such as
the Tokyo Beay pay about $40,000 to transit. One transit of this ship
replaces the lifting capacity of five smaller general cargo ships. The
largest ship to transit the Canal is the San Juan Prospector which is 972
feet long, with a potential draft of 50 feet. This transited in ballast and
paid a toll of over $41,000. The average toll paid by transiting ships has
been increasing, being $6,946 in 1971; $7,175 in 1972; and $7,960 in
19'73. This reflects the trend toward use of larger ships.

Receipts from Tolls

Table 4 of Chapter Three lists Canal toll statistics by flag of vessel.
United States flag transits accounted for 8.8 percent of the 1973 total.

Canal Finances and the Need for a New Toli System

Sources and Levels of Panama Canal Company income

In 1973, the income of the Panama Canal Company was
$199,848,000. These monies were derived from two sources, supportive
services, and tolls.

Supportive services receipts were $86,467,000.1* These services in-
cluded navigation assistance at the Canal terminals and through the
Canal, general ship repair and maintenance carried out at the Company
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to the political effects of Suez closure, the Vietnam war, and the eco-
nomic development of many countries.

Since its formation in 1950, the Panama Canal Company has paid the
United States Treasury $40 million from funds excess to working capi-
tal and reasonable foreseeable requirements for authorized plant re-
placement and expansion. However, in 1973, despite record income,
revenue fell $1.3 million short of covering costs. This was the first time
revenues did not exceed costs in the period since 1950.

Rising Costs

The cost of operating the Canal has risen steadily over its 60-year
life. Only the phenomenal growth in traffic, together with significant
managerial improvements, has permitted maintenance of a constant toll
rate. Costs of operating the Canal are now rising faster than the growth
of traffic. Wage increases in 1973 accounted for much of the
$19-million rise in operating expenses over 1972 costs. '°

The Panama Canal Company estimates that operating and main-
tenance costs for fiscal year 1975 will rise by $42.7 million over the
1973 level, resulting in a need for income from tolls of $145 million,
and that there will be a shortfall of $24 million if tolls are not raised.

Table 1 lists Canal cost categories and shows how these figures were
obtained. Table 2 gives a breakdown of the anticipated cost increases. A
$13.8-million projected wage increase makes no provision for a change
in the minimum wage which will be raised as a result of a revision of the
Fair Labor Standards Act, effective May 1, 1974. Governor Dawvid S.
Parker estimated that this might add from $5 to $9 million to Company
costs.}” Beginning in 1974, the Company is figuring on a depreciation
of $10.1 million on the costs of lands, titles, treaty rights, canal excava-
tions, fills, and embankments, as well as on recently acquired physical
plant.

Lands, titles, treaty rights, canal excavations and the hke were not



132 MARITIME COMMERCE/FUTURE OF THE PANAMA CANAL

depreciated previously because the United States has held rights to
these “in perpetuity.” It now appears possible that a date may be set
for eventual transfer of the Canal and Zone to the Republic of Panama
unless the United States Congress refuses to agree to this. These ac-
counting changes reflect the changing realities of diplomacy.

Table 2*

Anticipated Changes In Panama Canal Company
Costs for F.Y, 1975*

Increase
{in millions)

wage increases (does not provide for increase in

minimum wage level) ...c.-e-iieseitieisraiariten i 513.8
Increase in total number of work hours ..........c..0vae 6.0
Increase in Company contribution to the premium for

employees' health benefits ....c.ocviucnvenninrnananeenn 2.1
DEPreciatiOn .....sssierarassasnvratoas e ertaentioonan 10.1
Cost of commodities s0ld ... ... it imanatnananns 3.2
Interest @XPenSe ........e-n-suerersn IR EY 2.0
Net cost of Canal Zone CGovernment and related services

furnished the COMPANY . ..iuvsrcsassrtrvasesnsrmansnarsnas- 2.5
Materials consumed in OperationsS ......ccisevsvrnosenaannns 4.3
Rentals, transportation and other miscellaneous ....cev.0a 1.4

5454
Less-~
Increase in costs of materials and services charged
to construction and to the Canal Zcone Government .. P

*Proposal, p. ll,

Treaty Negctiations with the Republic of Panama

At the present time, the United States Treasury pays the Republic of
Panama an annuity of $2,328,200, of which $518,718 is reimbursed to
the Treasury by the Panama Canal Company. The Statement of Prin-
ciples agreement between Secretary of State Henry Kissinger and Pana-
manian Foreign Minister Juan Tack in February 1974 promised in ef-
fect that the United States will increase its payments to Panama. '®

A draft treaty package developed by United States and Panamanian
negotiators in 1967, which was not ratified, included provision for
royalty payments to Panama rising from 17 to 22 cents per long ton of
cargo transited through the Canal.!® A 17.cent royalty on cargo trans-
iting the Canal in 1973 would have amounted to a payment of
$21,685,495. This figure may be taRen as an indication of the level of
payments Panama would like to receive.

The preceding figures suggest that the Panama Canal Company is in
no position to reimburse the United States Treasury for increased pay-
ments t0 Panama without incurring deficits. This assumes that Congress
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more vital element in movement—then—if you increase cost $1 per
ton (100 percent), you would begin to price certain bulk com-
modities out of the market that takes them through the canal.??

Finally, Mr. May voiced the opinion that a distinction should be made
between the economic costs of the Canal operation and political costs
that might arise in the course of meeting Panama’s legitimate aspirations.
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pu,k up 12 000 long tons of Florida phosphate rock for its return trip.



ward. Is traffic sensifive to change? We KNOW WLrat SHIppeis wa
complain, but will they go elsewhere? If we were to believe a
common misconception about the canal, customers have no
choice—there is no serious competition to the canal and we could
just raise tolls as we please. This is not the case—the canal must
compete.?3

He went on to say that there were three concepts which must he

borne in mind when studying the role of competition.
(a) Shippers have many alternatives for moving their products.
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lost.

There are a variety of objectives related to a toll system which the
Congress and the Panama Canal Company may wish to consider over
and above recovering costs, These may be achieved by a variety of
systems.

Objectives

The policy objectives of a new toll system could be to:

1. Minimize change from the present system

2. Maximize use of the Canal by shippers

3. Promote a fair system

4. Maximize economic benefits accruing to the world

5. Maximize economic benefits accruing to the United States
1. Minimize Change from the Present System

The present toll system was formulated in 1912-1913 and remains
largely unchanged. The United States derives prestige benefits from
having maintained an acceptable system over the years.

Changes in the rules for computing the toll, other than a simple
change in rates might lead to financial as well as diplomatic benefits.
Ultimately, these must be weighed with the costs of implementing new
rules. For example, eliminating tolls altogether and having a free pas-
sage, such as that at the Cape Cod Canal, would cost the United States
$150 million a year, but this might be offset by the improved inter-
national reiations such a move would promote. This would amount to
subsidizing shipping using the Canal, but would possibly cause many
countries that are now critical of United States Canal policy to shift

their positions. At the same time, this would make it difficult to reim-
pose tolls without incurring general protest.
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The Congress may wish to implement desired changes in the system
over a number of years. Extensive changes in the toll system now,
however, may make future changes less disruptive or necessary. Alterna-
tively, future costs and benefits may be discounted in present decisions.
These factors are related to the permanence and durability consider-
ations of the toll system.

Depending on the nature of the changes involved the economic costs
and benefits of change could be large or small and would ultimately be
borme by shippers and consumers of commodities passing through the
Panama Canal.

2. Maximize Use of the Canal by Shippers

The Congress could seek to recover operating and maintenance costs
from toll revenue while simultaneously encouraging the maximum num-
ber of shippers to use the Canal who could do so profitably. This is
essentially the present policy.

Some shippers may benefit more from use of the waterway than
others. These have a high consumer surplus. Such shippers would ab-
sorb a larger toll increase without diverting their cargoes from the Ca-
nal. It might be possible by some manipulation of rates for the Canal to
price its services to yield a given level of toll revenue collected from all
users, paying equally, or from a few users, willing to pay considerably
more, letting others pay token charges. The latter might be desirable
from a global economic viewpoint, but it is likely that those paying the
most would object that they were subsidizing others. Such differential
pricing would be necessary to completely achieve the present policy.

3. Promote a Fair System

The manner in which the Panama Canal is operated reflects upon
the United States. It could be an objective of the government to em-
ploy tolls to advance some foreign policy purpose. Tolls might be struc-
tured, for instance, so that the incidence of toll charges on the econo-
mies of developing countries would be lighter and more advantageous
than on those of more advanced states. This might be considered fair
and equitable by all, or it might not. What constitutes a fair system
depends largely on the point of view.

The treaty with Great Britain, however, forbids the United States
using tolls to discriminate against any nation or its citizens. To change
the toll system to benefit the economies of a certain class of states
would require a revision of the basic trealy structure. This may be
possible, but there would be political questions that would require
careful analysis. If the altered toll system were to work to the disadvan-
tage of the economy of the United States, for example, there would be
sure to be ohstacles raised in the Congress.

4. Maximize World Economic Benefit
The objective of Canal toll policy might be to assess tolls so as to
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the transit i1s less than the cost of prov1d1ng the service. A small amount
of such transits may be taking place under the present system since it
has been found that approximately $1.2 million in 1967 costs, which
were incurred from transiting small ships, were not recovered from the
tolls these ships paid.?®

5. Maximize United States Economic Benefit

A fifth objective might be to attempt to maximize United States
economic benefits, using tolls as an instrument. This could be accom-
plished by charging Canal cargoes effective toll rates equal to their value
of service. The benefits of Canal usage in the form of toll receipts
would be captured by the Canal Company acting as a monopolist. The
portion taken from U.S. citizens could in theory be returned in the
form of tax cuts. That which remained could be used as foreign ex-
change or to retire Government debts.

Altematively, traffic originating in or destined to the United States
might possibly be charged lower tolls. This would be an inefficient
method of achieving the stated objective, however, as part of the toll
cut would be passed on to foreign interests, except for United States
intercoastal trade. Furthermore, United States-related transits would
have to be subsidized by foreign-to-foreign transits which would doubt-
less be objected to.

The objective of maximizing United States economic benefits is
precluded by the terms of the 1901 treaty. A revenue maximizing toll
system and rates may come about, however, if the United States agrees
to pay Panama a large annuity to be recovered from tolls. In terms of
toll charges, this would be little different than tuming the Canal over to

the Republic of Panama, since in either case maximum tolls would be
charged and Panama would profit.
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Since objectives may be partially in conflict, some compromise must
be reached in efforts to achieve them. Methods have been developed in
the last fifteen years in the academic community to deal with multi-
objective investment problems, chiefly in the field of United States
Government-sponsored water-resource planning.?®

The Marginal Toll Policy: A Synthesis of Objectives

Having noted how the value of service rendered by the Canal relates
to net economic benefits, it is interesting to consider a pricing policy
which would set the effective toll rates so as to equalize the consumer
surplus of each Panama Canal user. This pricing policy was proposed by
the Atlantic-Pacific Interoceanic Canal Study Commission for applica-
tion to a sea-level canal.?’

Because each Canal user would obtain the same consumer surplus per
ton of commodity transited, this might be considered equitable by
many. It would also encourage maximum use of the Canal while re-
maining economically efficient.

To implement this policy would require that the Company exercise
control over the effective toll rates of commodities transiting the Canal.
This would entail charging different cargoes different rates which might
be interpreted by some as discriminating among nations or their citi-
zens, and would be complicated and costly to administer.

Administrative Costs

A toll system capable of recognizing the individual Canal user’s value
of service would be difficult to administer. Given the right of the Canal
Company to require submission of various ship data and documents,
there are few conceivable toll systems that would not be feasible. As
the complexity of a system dependent on such documents increases, so
do administrative costs. One cannot maximize the gross benefits of a
toll system while minimizing its costs. Rather, one must maximize the
benefits minus the costs or the net benefit.

The costs of administration will rise with increased levels of traffic. It
would, thus, become more difficult for the Canal Company to process
and transit commercial vessels promptly as the volume of traffic em-
ploying the Canal increases.

Should a toll assessment system be instituted that required several
hours per ship to administer, it would erode the Company’s ability to
provide rapid service. It would be costly to commercial shipping to
delay or inhibit its free movement. The provision of rapid service is a
matter of considerable prestige to the United States Govemment.

It is also desirable that the toll system discourage shippers from
fraudulently representing ship tonnage or cargo volume. The detection
of misrepresentations would place an added burden on Canal Company
personnel and the prosecution of offenders would be costly for the
Company as well as embarrassing for the Govemrment.
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ciple to the Panama Canal in that the basic fees are related to cargo-
carrying capacity of the ship rather than to type or value of cargo
carried. !
1. The St. Lawrence Seaway

The system used by the Seaway differs considerably from that used
by the Panama Canal. The Seaway assesses a toll against the tonnage of
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$0.87—per net ton. Ballast vessels paid 15.5 piastres—$0.40—per net
ton.

3. Kiel Canal

The toll system for the Kiel Canal is based on gross tonnage as
computed according to the rules of the national registry of the vessel.
Thete is a basic charge for transiting and additional charges for the Kiel
Canal Agency and for pilotage, all payable in Deutsche marks. The rate
per gross ton is steadily reduced as the tonnage of the vessel increases,
like an inverted graduated tax. The rates are reduced for vessels in
ballast. There are extra charges for vessels exceeding a specified draft as
well as a rebate to regular users.

In a study prepared for the Panama Canal Company, five ingenious
toll assessment systems were analyzed,?? A computer program was
written, which approximately described how each of the proposed
systems would have distributed the toll burden according to ship size,
vessel type, and cargo type at moderately and substantially higher toll
levels. Space permits only abbreviated discussion of the proposed sys-
tems here.

Toil Systems Based on Charges Against Cargo

A Commodity Surcharge and a Commodity Rate system have been
suggested. These attempt to price Panama Canal services according to
the value of service rendered by the Canal. These systems were found to
be capable of extracting the maximum amount of toll revenue while
overpricing a minimum amount of traffic which could profitably em-
ploy the Canal.

While these systems would achieve revenue objectives, their adminis-
trative costs would be significantly greater than the present system’s.
High costs would result from the necessity of determining the types and
volumes of the various commodities carried by the transiting vessels.
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plete manifest is airmailed to the port of destination while the ship is en
route. To require detailed commodity information prior to transit
would be a burdensome change for shippers, and would lower the value
of service they receive from transiting the Canal.

Commodities would be charged under these proposed systems as
either individual commodities or in classes, Classification and rates
would be subject to controversy and lobbying by shippers to establish
favorable tolls for their shipments. The rates would be at least partially
a matter of subjective judgment, possibly leaving the Company open to
criticism in regard to equity considerations.

Canal personnel would have to verify the declarations submitted by
transiting ships. For general cargo vessels, inspections of the cargo holds
might be necessary. A certain amount of undetectable fraud would be
likely. Also, disputes between the Canal Company and shippers might
become more common.

As the value of service for individual commodity flows changes due
to improving technology and local market fluctuations, it is likely that
rates would have to be altered if the objectives of the system were to be
met. Necessary rate adjustments are likely to be frequent due to the
systems’ complex rate structure.

In order to ascertain changes in value of service, the Company would
have to make regular surveys of international shipping markets. There
would be little incentive on the part of shippers to be candid con-
ceming the value of service they receive from Canal use since evasions
could result in a low value of service rating and lower toll assessments.

These two systems would achieve the objectives of the marginal
pricing toll policy.

A third proposed system would base toll charges on the market value
of the cargo carried by transiting vessels. This toll system was found to
possess all of the administrative costs of the other cargo-related systems
without possessing any of their advantages. The primary shortcoming of
a Cargo Value system would be its limited recognition of the value of
service rendered by the Canal. It is not the value of the cargo so much
as the cost of alternative means of transport that sets the maximum
amount shippers will pay to transport their goods.

Tall Systems Based on Earning Capacity

Two other systems would assess tolls against the cargo-carrying ca-
pacity of transiting vessels. A Variable Ship Charge system would em-
ploy the present Panama Canal rules for calculating the tonnage part of
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This projection assumed that the Suez Canal would remain closed. The

Company has estimated that in 1973 $9.5 million in toll revenues were
realized from traffic previously associated with the Suez Canal trade
routes.3* When the Suez Canal reopens, it is likely that some Suez-
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Commercial vessels $111.1 $119.6 $B.S
United States Governnent

vessels 2.3 1.6 (.7)
Total $113.4 $121.2 $7.8

*Proposal, p. 9.

Table 5

Proposed Toll Rates for the Panama Canal
{(per net ton}

Toll_Rates Amount of

Present Recommended increase
Laden condition $0.90 $1.08 $0.18
Ballast condition 0,72 .86 0.14
Per displacement ton 0.50 0.60 0.10

In addition to revenues from tolls, the Company derives revenues
from supportive operations. These are estimated to grow by $12.4 mil-
lion over 1973 figures to $98.9 million in 1975, but will be approxi-
mately offset by rising costs of these same services.3®

In order to comply with the requirements of law, the Board of
Directors of the Panama Canal Company has proposed a 20 percent
increase in the rate on laden vessels and proportionate increases in the
ballast and displacement rates.®® This increase is expected to generate
additional revenues just sufficient to cover the $24 million shortfall.
The Fair Labor Standards Act revision and the reopening of Suez,
means that even with the toll increase, the Company will probably
experience a deficit of $10 million or more in 1975. Table 5 lists the
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proposed rates. The only previous proposal to raise rates was turned
down in 1949.

Effect on Canal Traffic of Proposed Rate Increase

Beginning in 1963, the Board of Directors authorized the Comptrol-
ler of the Panama Canal Company to initiate studies of the adequacy of
the toll rates. These included studies of the sensitivity of Panama Canal
traffic to toll rate increases, and inquiry into the consumer surplus
shippers were receiving from Canal use, The latest of these continuing
studies was completed in late 1973.%

The study concluded that toll increases of 15 percent or greater
would cause some containerships moving on the Europe-Asia trade
route to move onto tracks avoiding the Canal. Table 6 lists the esti-
mated percentage loss of Panama Canal cargo tonnage for various toll
rate increases.

Evidently, the proposed 20 percent toll rate increase will have a
negligible effect on Panama Canal traffic patterns, although all shippers
will have to transfer some of the benefits they derive from Canal use to
the Panama Canal Company. Insofar as these benefits were accruing to
consumers of Panama Canal-transited commaodities, the market price of
these commodities will rise.?®

Table 6
Estimated Percentage Loss of Forecast Panama Canal Cargo Tonnage*

Toll Rate Increase 1375 1980 1985
15% Q 0.1 0.3
25% 0.4 2.1 2.7
50% 1.5 5.6 6.2

*proposal, pp. 80-81.

Future Toll Strategies
Aside from the factors mentioned above with which the Panama
Canal Company must deal, three other questions merit attention. These
are:
1. Should the Universal Measurement System be used by the Ca-
nal in the event that it is adopted internationally ?
2. What should be done in the years ahead when the Panama
Canal begins to attract more traffic than it can serve?
3. What should be the toll policy and system for a sea-level canal?

International Convention on Tonnage Measurement

The Inter-Governmental Maritime Consultative Organization (IMCO),
a specialized agency of the United Nations, has under it a Subcom-
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appears to be no way to set the ballast and laden rates of a two-rate
system using UMS 50 as to approximate the present distribution of tolls
burden among various shippers, 2

It is unknown at present whether the inevitable redistribution of tolls
burden would result in a better or worse agreement with the distri-
bution of value of service. It is conceivable that the distribution under
UMS could be quite inequitable in this sense. The Canal Company is
continuing its study of UMS directed toward recommending a course of
action in the event the new system comes into force.



primary one is economic.

When the Canal nears full utilization, the following will occur:

1. The Company’s marginal cost of transiting vessels will rise due
to an inability to provide transit service to all vessels in an
efficient manner.

2. Some vessels, whose cargo has a high value of service, will not
be able to transit because other vessels arrive at the Canal first
whose cargo has a low value of service.

The Canal’s limited transiting resources will be allocated ran-
domly among ships, some of them benefiting from using the
Canal less than the cost incurred in providing them transit.
Cargoes having a high value of service should have priority to transit
when the Canal is saturated. This segregation can be accomplished by:

1. Rationing Canal services;

2. Setting tolls sufficiently high to insure that the marginal cost of
providing service is recovered. The number of ships seeking
transit then would equal the number that the Canal could
accommodate,

Either of these techniques would insure that economic loss due to
ships lying idle at anchor while waiting to transit would be kept to a
minimum. The formation of a queue of waiting ships would be an
indication that resources were being wasted.

The Governor of the Panama Canal agrees with the above conclusion.
Quoting Governor David S. Parker:

Although priority for use of a limited capacity canal ought to go

to those willing to pay the higher tolls, the basis on which the tolls

are paid . . . determines who can get the most economic benefit
from the canal and be willing to pay higher tolls.*?

Incidentally, if tolls are raised as a method to deal with saturation of
capacity, the Canal will begin to recover revenues in excess of operating
costs. These profits would be a measure of the resources that otherwise
would have been wasted. Presumably, the profits could be set aside to
finance larger facilities, such as a sea-level canal 44 oy they could be
given away as a form of foreign aid. Since raising tolls would discourage
transits, in a sense the Canal nced never be saturated.

Toll Policy for a Sea-Level Canal
The objectives of tolls policy for a sea-level canal would be the same
as for the lock canal. Many of the operational constraints which hold in
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the 1970s for the Panama Canal may not be binding for a sea-leve]
canal, however, because of continuing technological progress. The ad.
vancement of computer science may eventually reduce the administra-
tive costs of the more complicated proposed toll systems.

Conclusion

The Panama Canal toll system was formulated 62 years ago. In light
of the many factors involved in selecting a policy and designing a sys-
tem, the original achievement of Dr. Johnson and the others who
plaved a part must be admired. Despite the many changes that have
taken place in maritime commerce over the years, and the considerable
body of economic knowledge accumulated since Dr. Johnson’s day, the
present toll system cannot be faulted. It makes concessions to eco-
nomic efficiency, but these are probably more than compensated for by
its ease of application.

The Panama Canal toll systerm does have weaknesses, however, and if
the level of receipts is to be significantly increased, a new system may
prove necessary. The Panama Canal Company is continuing to explore
possible new systems while policies are debated at the highest levels.

The Panama Canal Company has decided its course of action with
respect to the present dilemma of rising costs and diplomatic maneuver-
ings. The next opportunity for change in the toll system will probably
not come for several years,*® the Government being reluctant to make
frequent changes.

In this chapter no simple recipe for solving toll problems has been
proposed. Rather, possible objectives have been formulated, and conse-
quences of achieving them examined. When questions arise as to the
adequacy of the present toll system, the merits of possible changes in
the system or rates should be examined with regard to the achievement
of desired objectives.

Our treatment of toll problems did not address operational methods
because:
1. Objectives and consequences must be known before rational
decisions can be made;
2. The feasibility and effectiveness of operational techniques will
change with time,

We recommend that more detailed studies be made of the total eco-
nomic benefits the Canal provides. When this is determined, it will provide
both United States and Panamanian negotiators with a tangible measure
of the worth of the Canal, and facilitate negotiations and decisions.
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tainerships took the place of older general cargo carriers for much of
the freight moving between Europe and the Far East and Oceania.

This historical record, to be sure, shows that ship traffic and cargo
movement at the Panama Canal more than doubled between 1947 and
1974. World shipbuilding orders, on the other hand, show a mounting

trend toward vessels that are at the maximum size thal can be accom-

151
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The construction of deepwater terminals, new loading factlities, and
new port layouts are paralleling the appearance of larger carriers and
specialized shipping. The vast new container ports in cities such as
Halifax, Newark, Long Beach, Oakland and Seattle are instances of
trends that are becoming increasingly well established. The rapid emer-
gence of express freight carriers across the North Atlantic and the
North Pacific, combined with the growth of synchronized and unitized
rail service across the United States for high priority modular con-
tainers, is cutting into traditional Panama Canal trades to link markets
in Asia and North America. And, not to be outdone, the Soviet Union
is promoting the trans-Siberian rail system as a land-bridge route to link
Europe and East Asian markets and suppliers.

The Panama Canal continues to function smoothly notwithstanding
sixty years of service, This has been made possible by the meticulous
care devoted to maintaining and improving the Canal and all its instal-
lations. There are limits, nevertheless, to the number of vessels that can
be transited, and to the size and draft of ships that can be accepted at
the locks, as we have discussed in Chapter Five. Furthermore, the Pana-
max ships are more costly to handle. They require more pilots to guide
them through, more tugs to insure their safety, more lock personnel,
and they consume more time in getting through confined spaces.

This is reflected in the rising costs of operation, resulting in a need
for higher revenues. So steeply, in fact, are costs of operation rising, the
initial 20 percent increase in tolls sought for early application will
probably have to be followed by applications for additional increases in
subsequent years. At some point, if this process is repeated, it may
become counterproductive, inducing shippers to look to altermate
routings and means of getting their cargoes to market.

Political Uncertainties

For most of the course of this book, attention has been focused
upon the nonpolitical aspects of Canal commerce. It cannot be over-
looked, however, that differences exist between the Republic of Pan-
ama and the United States over control of the Canal and over henefits
to be derived from its use that cloud the outlook for the future.

Panamanian nationalism is restive to change the old order of relation-
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alone? Or should it endeavor to put together a consortium of investors
including other powers and the World Bank, for example? If others are
brought into the financing of a larger canal, should the supervision,
administration, and operation of the waterway be made a joint re-
sponsibility in some way rather than being assumed, as up to now, by
the United States alone? Arguments can be made on both sides of these
issues.

Or, again, should the United States continue to shoulder the expense
of operating, maintaining, defending, and keeping up the standard of
operation it has held up at the Panama Canal? Or should it sell the aging
Canal to the Republic of Panama and get out of the business of running
an interoceanic waterway? A case could be made for doing this, but
there are no simple answers as to whether it should be done or not.

The question arises in what direction the national policy should be
moving over the next 30 to 40 years with respect to the Canal. Should
it be holding onto a strip of land and a waterway that were purchased
in good faith and made the marvel of engineering genius in the first
decade of the century? Or should it be hastening new forms of trans-
portation, new port systems, new methods in ship design and con-
struction that it alone has the knowledge and the means of attaining?
Should the Government not be supporting innovative studies of con-
struction techniques, and new means of moving both large and small
quantities of bulk cargo, and of separate varieties, to and from overseas
destinations at less cost?

First, let us consider alternatives for handling the Canal itself. There
are a half dozen different courses that might be taken with respect to
the Canal.

Altematives for Handling the Canal

1. Keep Existing Canal Functioning

One course of action is to keep the existing Canal functioning. Gov-
ermnor David S. Parker, addressing a Committee of the United States
Congress in 1973, testified that he felt there is “a future for the current
Panama Canal.”” By pursuing the capital improvement program to com-
pletion the Canal can be kept useful to world trade “beyond the end of
the century.” ?

The program of improvements, as we have pointed out in Chapter
Five, is designed to enable the Canal to reach the limits of its capacity.’
[f ships continue to increase in size beyond what the locks can physi-
cally accommodate, it may eventually be desirable to do more. Until
such a decision is taken, however, the Canal can function with the
present Jocks.

For the next fifteen years at least, a majority of ships in the world
fleet will probably be able to fit within the locks, although the number
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of ships that are too large to do so will continue increasing unless an
unexpected reversal takes place.

Forecasts suggest that more than 90 percent of the world merchant
fleet will still be in sizes small enough to transit the existing Panama
Canal by the year 2000. The Canal will be valuable to world shipping
even if it is not enlarged. The average ship size at the Canal in 1973 was
9,124 tons. This is a long way from reaching the limits of capacity. The
10 percent of ships too large to transit may, however, represent 20 or
more percent of the total lifting capacity of the world fleet.

A majority of the 34 member companies associated with the Ameri-
can Institute of Merchant Shipping have indicated that the Canal locks
are adequate. Increasing the lock sizes will not materially affect their
use of the Canal. Cargoes to be obtained, route designations, marketing
arrangements, and port restrictions are the primary governing consider-
ations that determine the sizes of vessels used on particular trade
routes. While larger locks or a sea-level canal would permit shipowners
to build and employ larger vessels on Canal routes, these would not
necessarily follow on all routes. A major increase in tolls, if this should
follow construction, would, on the other hand, cause serious concern if
this were not matched by higher earnings at the same time.’

Keeping the present lock canal functioning until it is clear that a
larger facility is needed is the only appropriate course to take. The
margin for growth that is built into the system should suffice through
the year 2000 unless there is a decided change in the mixture of ships
carrying commerce via the Canal.®

Approximately 10 years are available for a decision on new construc-
tion in order to have it completed between the years 2000 and 2010. It
may even be desirable to wait somewhat beyond this to allow traffic
demand to build up further to assure commercial success of a new
facility.

Postponing a decision beyond the optimum action point may dis-
courage business from making long-term contracts for the development
of raw materials that could profitably be exploited and shipped. But
this is a risk that may have to be taken. We believe the United States
should obtain the maximum usefulness out of its investment in the
existing canal before undertaking construction of additional facilities.

Keeping the present canal operative has the advantage of tying up the
least additional capital investment at this time. It will leave the United
States free to decide what to do 10 or 20 years hence after there has
been an opportunity to appraise cargo and transit movements further.

9. Construct a Third Locks System
An alternative for expanding the capacity of the Canal when this is
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None of these plans would take the very large DUIR CATITES. Xucy
would accommodate “intermediate size” tankers with a beam of 1368
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feet. By lightening the ships somewhat, these could be brought down to
around 100,000 tons with a draft of under 45 feet, and be able to use
the Third Locks.®

Advantages of Third Locks

In addition to allowing both larger vessels and more ships to pass
through the Canal, the Third Locks would facilitate traffic when one
lane of the original locks 1s taken out of service for overhaul. The design
would also provide a straighter navigable channel to and from the Pa-
cific terminal, and would have the advantage of adding a high-level lake
above Miraflores where vessels could anchor in time of fog or low
visibility before proceeding into the Cut. This would allow more vessels
to be moved north of the Miraflores Locks when visibility lowers, and
thus be on their way sooner when conditions improve.

These locks could be built for less than half the cost of a sea-level
canal, Toll increases to recover the cost might be less than what would
be needed to recoup the costs of a sea-level canal. Tankers transporting
Alaskan crude could probably afford to go through the Canal to East
Coast ports or Caribbean refineries with oil not needed on the West
Coast, where they could not do so if tolls had to be put up to a point
needed to cover the cost of building a sea-level canal, This would de-
pend upon the toll system and policy.

No private land would be needed for construction of the Third Locks
and traffic could be kept moving through the existing locks for most of
the time while building is going on. The Third Locks would also pos-
sibly do more to retain a fresh water barrier and thus avoid disturbing
the ecology.

Disadvantages of Third Locks

Additional water supplies would be needed for the functioning of
Third Locks, however. Lockage operations would require up to 50
percent more water than the existing locks take, depending on the size
of the chambers. This could be secured by impounding additional
streams tributary to Gatun Lake, or by pumping seawater into the lake,
thus adding to the overall cost of the program. Since the Third Locks
could not accommodate the very large bulk carriers, they would not
satisfy the long-term interests of shipping. '

Furthermore, the Third Locks could not transit the largest aircraft
carriers of the Navy. Hence, they would not contribute significantly to
national defense. They thus appear to be an inadequate measure.

Acquiring the necessary additional water would be a serious problem.
There are no large streams in the vicinity of the Canal that are not now
harnessed. Water brought from a distance would be very expensive.
Pumping salt water into Gatun and Miraflores Lakes could be done if
enough energy can be purchased. This would significantly rase oper-
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than it was in 1939 when the third locks project was first studied
because the number of transits has already built up to nearly what was
then expected in the year 2000,

We sec the limited capacity the Third Locks would add, and the
vulnerability of the Canal as drawbacks to expending large additional
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sums upon the Canal, particularly in view of the clouded political out-
look at the lsthmus at this time.

3. A Sea-Level Canal from Logarto to Puerta Caimito
in Panama

Five sites have been thought preferable among the routes possible for
a sea-level canal through Central America, First, along the border of
Nicaragua and Costa Rica, designated Route 8 by the 1970 Commis-
sion. Second, a site just west of the Canal Zone in the Republic of
Panama, designated Route 10. Third, Route 14 which genenlly follows
the Panama Canal itself within the Canal Zone. Fourth, Route 17 across
eastern Panama at the Darien Peninsula. And, fifth, a line across north-
ern Colombia from the Guif of Uraba to Humboldt Bay, designated
Route 25. See Figure 35,

Of the various possibilities, a route just west of the Canal Zone on a
line from the town of Logarto, five miles from the Canal Zone on the
Caribhean side, across a section of Gatun Lake, through the Chorrera
Gap in the Continental Divide, and out to the Pacific Ocean at the
mouth of the Caimito River, approximately 10 miles west of Panama
City and Balboa, has been generally considered an optimal location
from an engineering viewpoint for a sea-level waterway. Bamer dams
would be erected to prevent draining Gatun Lake. See Figure 36.

A canal constructed along this route could be built in stages. A
single-lane channel could be dug first and left at that until traffic de-
mand warrants more. Or it could have a 14-mile passing lane excavaied
midway along the route. Or, alternatively, the canal could have two
parallel channels for the entire distance to allow unimpeded two-way
traffic. Tidal gates could restrict current flow within the canal to two
knots.

Most of this route lies through undeveloped country, largely farming
and grazing land. There are no heavily-populated areas along the way.
The highest elevation is 400 feet, Nearness to Panama City, Colon and
the Canal Zone provides access to a large supply of labor. Engineering
personnel and equipment are situated at the Canal Zone for work on
construction and maintenance.

The President’s Commission was of the opinion in 1970 that “past
negotiations indicate that a sea-Jevel canal” on this route “should be
acceptable to Panama under reasonable treaty conditions.” 14 Subse-
quent events raise some questions on this score.

A 86-mile, single-lane, sea-level canal with 17 miles of two-lane ap-
proach channels was believed to have a capacity of 35,000 transils a
year. A 14-mile passing lane added to the waterway could handle
56,000 transits. A full two-lane canal could transit up to 100,000 ves-
sels a year, although the studies on which these figures were based are
now considered to be incomplete. The cost of construction of a mini-
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merchants. No canal 51te away from the Isthmus has a comparable
reservoir of labor, or equal facilities in housing, stores, medical facili-
ties, or as good a network of highways niear at hand.

A sealevel canal could be operated by the staff now employed by
the Panama Canal Company. The armed forces located at the Canal
Zone are available to defend it.

To obtain the site from the Republic of Panama will require negoti-
ating a separate treaty and concessions. This may now be difficult, but
the possibility of returning the east side of the Zone to the Republic,
save for a corridor from Madden Lake to Gamboa, would provide com-
pensatory land and a shorter, more direct connection between Panama
City and Colon.

A sea-level waterway along the Logarto-Caimito route would make a
valuable contribution to commerce and to the Panamanian economy. It
would allow vessels to transit in less time than through the lock canal.
It would allow larger vessels to pass than can possibly be admitted to a
lock canal. 1t would not become outmoded as a lock canal will. Oper-



that is once diverted to other routings will return 10 1N€ Istinius aitet
the Canal is reopened. For this reason, the President’s Commission very
much preferred a sea-level canal constructed outside the present Canal
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Zone so that traffic in the existing lock canal would not have to be
interrupted. |

Several companies operating U.S.-flag vessels through the Canal re-
ported in 1972 that they preferred a sea-level canal to the Third Loc-k@
and that, if such a canal were availlable, they would use it. These wénz
companies operating tankers and dry bulk cargo vessels. Points stn:rssi:d
were that a walerway able to take vessels up to 150,000 tons would
save costs in the use of tugs and hine handlers.

Considerations Regarding a Sea-Level Canal

From an ungi_nepﬁng poiat of view, there is considerable to be said in
favor of construg%mg a sea-level canal along Route 10 if agreement can
be reached on this. There would be no mterference with ship movement
while construction is going on. The route runs largely through relatively
unsettled countryside. The elevations are quite modest. 45 ’

A sea-level canal built along any of Routes 10, 1485 or 14C would be
able to make use of equipment already located at the Zone. This would
save duplicating equipment and housing. Harbor facilities are handily
present, The Panama Railroad supplies trans-lsthmian transportation.
Fuel supplies are located at the Canal terminals. Hotels are situated
nearby.

An angle that has not been sufficiently examined as yet is the eco-
logical one of the effects of building a sea-level canal across the
Isthmus, More studies will be nceded before assurances can be given
that opening a sealevel waterway will not afford a serious opportunity
for transfer of bhiota from one ocean to the other, or allow sea life from
the Pacific to move into the Caribbean with its many resort areas. Given
sufficient time, and effort, these problems should be solvable.

Taken on balance, we feel that, when the time comes to enlarge the
interoceanic connection, a sea-level canal is a practical solution for the
fong-run needs of oceanborne commerce. The insistence, however, of
Panamanian leaders on acquiring political control of the Canal routes at
the lsthmus and of limiting United States rights and jurisdiction there
raises profound questions about the entire enlargement plans. Until
these are clarified, there is doubt that the United States Government
should proceed further toward a sea-level waterway.

If a sea-level canal is to pay for itself, it would be necessary to
maximize toll revenues. This would necessitate a toll system that as-
sessed more nearly what the traffic will bear. e

The Canal Company has supported a sea-level project informally. The
Governor in 1973 questioned whether the expenditure of funds for
Third Locks would be warranted on economic grounds. He conceded
that, if a scalevel canal were impossible, he would favor the Third

Locks.
A sealevel canal would be able to transit the large naval aircraft
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more than 40 hours to transit. Costs were estimated in 1970 to he on
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The disadvantages of a Colombian route are its remoteness from
sizable habitations, the absence of communications, the greater distance
from New York and San Francisco, the lack of facilities of any kind in
the neighborhood, and its length of 100 miles. Furthermore, the Gov-
ernment of Colombia made it clear to the President’s Commission that
it was not prepared to give the United States unfettered nghts and
jurisdiction, Table 1 summarizes the characteristics of the various
routes.

A canal constructed outside of Panama could provide an alternative
should the Panama Canal become blocked for any reason. This would
help assure freedom of passage for shipping. It would also provide a
competitive situation. This could be advantageous to commerce.

A disadvantage of building a canal in another country would be the
need for duplicating construction equipment, operating personnel, com-
munications, and defenses. Although this might be a reasonable price to
pay for freedom of movement, it would add measurably to the cost.
Political and financial problems would be multiplied.

We think the added costs, political problems, and other difficulties
that would be involved in procuring land, housing, caring for labor, devel-
oping supply bases, roads, and other essential installations, plus the re-
moteness of locations outweigh the advantages that are to be gained.

The Isthmus at Panama commands the narrowest passage between
the oceans. Its resources have been well developed. It is known to
shipping interests. The Republic of Panama offers valuable adjuncts in
banking and shipping services, a competent work force, and the best
hotel and residential areas near any of the routes.
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tial of substituting for the Canal although at greater cost.
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It may also be argued that Panama would put the tolls up so that it
would cost shipping much more to use the Canal than it has been doing
in the past. This could happen. On the other hand, Panamanians are
aware that, if tolls are put up too high, cargo will find other ways of
moving to destinations. Traffic will shrink. Tolls revenues will decline.
The Canal, as we have remarked before, is in the international market-
place. Its administrators have to keep tolls at a point where they will
attract, not repel, shipping.

It is often argued that some foreign power inimicable to United
States interests would grab this strategic crossroads if the United States
moved out. This again is conceivable. On the other hand, United States
armed forces are not far away from the Canal at any time. it is hardly
likely that nationalist forces within Panama would look with favor
upon foreign elements seizing what they would have gained.

Selling the Canal to Panama is a possibility. We do not recommend
this as a first choice, but it may be worth considering. This would get
the United States out of an increasingly uncomfortable position. We do
not believe the waterway would be turned against United States ship-
ping, that the toll rates would go far out of line with what the market
will stand, or that the operators would tolerate a hostile foreign power
moving into the Zone.

Should the United States decide to sell the Canal to Panama it is
conceivable that the resources of the World Bank could be called upon
to assist in the operation and improvement of present or foreseeable
facilities.

With the importance of other modes of transport increasing, this may
be an alternative worth considenng.

7. Other Transfer Possibilities

Trans-Isthmian Pipeline

[t has been suggested that, rather than laying out money for a larger
canal, business should be encouraged to construct a commercial pipe-
line across the Isthmus with tank farms and suitable deepwater termi-
nals located at each end. This would then permit supertankers to bring
oil to the Isthmus, have it pumped to the other side, and be loaded
there for carriage to refineries in the Caribbean or be tankered to East
Coast ports.

Twelve million tons of petroleum went through the Canal from the
Atlantic to the Pacific in 1973; 10 million tons, in the opposite direc-
tion. The tankers provide substantial business for the Canal. Shipping
much of this across the Isthmus by pipeline would relieve the Canal of
that much traffic and cut down on one of the principal sources of large
shipping. This appears to be a possibility if traffic becomes heavy enough.

Pipeline transportation of oil across the Isthmus could be a viable
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and dealers to hold and consign the oil for particular refineries and
localities.

The present average cost for moving oil through the Canal is 11,2
cents a barrel. If operating costs of a pipeline were to be 9 cents, a
modest rate, apart from storage charges, there would be a small margin
for profit. If high-volume transport should develop from oil found in
Ecuador, the Upper Amazon basin, or elsewhere, this could become a
profitable investment. If the oil companies should decide to use tankers
of the 250,000-deadweight-plus classes for transporting Alaskan crude
from Valdez to the Isthmus, pumping it across for refining at Caribbean
refineries, or at the Isthmus itself, and then backhauling refined prod-
ucts to West Coast ports, this might make a pipeline a good investment,.
On the other hand, if the companies decide to construct a pipeline
across the United States to the mid-Continent, Alaskan oil will prob-
ably travel via this line rather than be taken down to Panama.!®

Meanwhile, the Canal offers a convenient, inexpensive way of trans-
porting oil without the added cost of unloading, storing, pumping and
reloading it at the opposite side, or the capital investment for a pipe-
line. Transiting oil is profitable business for the Canal. It would like to
serve this business as long as it can do so competitively. The decisions
are not in its hands, but in those of the oil companies and transporters.
So long as it can do so, it will transit tankers that can be admitted to its
locks.

Slurry and Maving Belt Transfer

Thought also springs to mind of the possibility of moving quantities
of coal and ore across the Isthmus by slurry process from deepwater
terminals at Coldn and Balboa,!® Problems can be seen in the costs of
unloading cargoes at one side of the Isthmus, reducing them to slurries,
storing them, reconsolidating them at the other end, and reloading
them for shipment in the other ocean area.

Generally speaking, the commodities that could be transferred as a
sluiry or by moving belt can be gotten to destinations more cheaply
and expeditiously by continuous ship movement rather than by trans-
shipment. If there were no interoceanic canal, such a method might be
more attractive. If the coal and ore carriers turn to very large vessels,

transshipment may become preferable, in some instances, to diversion
around the Capes.

L.and- and Mini-Bridge Systems

The introduction of special unitized trains for carrying modular con-
tainers across the United States, with schedules keyed to arrval and
departure dates of express containerships across the Atlantic and the
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Pacific, with competing rate schedules, is offering fresh competition to
the Panama Canal. European and Asian traders are being given an alter-
nate means of moving high-priority cargoes to markets abroad.

The land-bridge system aims to improve delivery times to third conti-
nents on the far side of the Americas. This has not yet established a
clear ascendancy over sea transport, however. Shipping companies have
been meeting the challenge with new, faster containerships that can
make the run between Europe and Asian ports in approximately equiva-
lent times. Delays in ports, and the still relatively slow operation of
through transcontinental freight trains, are impeding the progress of the
land-bridge.

Mini-bridge trade by comparison, involving shipments between Japa-
nese and East Coast United States ports, and between Europe and West
Coast North American destinations, has been making some headway
with delivery times two or more days faster than by all-water transpor-
tation. This innovation, coupled with the increase in trucking on the
Interstate Highway system offers flexible opportunities for overseas
commerce so long as rates are held comparable.?°

This raises a query whether it would be to the nation’s advantage to
improve the rail system with Government subsidies for new roadbeds,
rolling stock, and faster schedules rather than investing comparable
dollars in further canal construction. In a sense, the Panama Canal has
contributed to the demise of the railroads in the United States, just as it
is now deterring the construction of large ships by imposing Panamax-
size dimensions upon some builders.

A large investment of capital in the nation’s rail system would
strengthen the economy. It would provide jobs for the unemployed. It
would improve the national transportation system. It would aid se-
curity in a time of emergency. A revitalized rail system could also help
conserve energy supplies by stimulating more efficient means of trans-
portation. The time may be ripe, therefore, for the injection of large
amounts of capital not only in new port systems, but in the transconti-
nental rails as well.

Whatever is done, and this becomes a matter for national transpor-
tation policy, the United States will want to continue its support of the
merchant marine to enable U.S.-flag shipping to compete with foreign
companies, and to have an adequate fleet for use in time of national
emergency. As long as the nation moves over 90 percent of its overseas
commerce by water, it will be indispensable to have a large merchant
fleet and an interoceanic canal. Considerations of saving energy also
argue in favor of keeping a short water sea route in the picture of global
transport.

Summary

Among the altematives discussed in the preceding pages, we conclude
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their country. Discontent over the situation was a factor in the riots
that occurred near the Canal Zone in 1958 and 1964.23

Panama has benefited from the presence of the Canal in numerous
ways. It has become a center for international banking, transport, and
communications, Construction activity has been booming with the pres-
ence of foreign capital. More than 40 percent of the foreign exchange
eamings and nearly one-third of its gross national product can be attrib-
uted to the existence of the Canal. Its national income has more than
doubled in the past decade with a growth rate of close to 8 percent a
year.?* Gross investment as a percentage of gross domestic product is
higher than that of Mexico. Its per capita income is one of the highest
in Latin America, 2°

Following discussions of the situation in Panama at the Organization
of American States and at the United Nations in 1964, as well as
between the parties themselves, President Lyndon B. Johnson agreed to
talks between the two countries to remove the “causes of conflict
relative to the Panama Cana).” 26

An announcement of five “areas of agreement” on a new treaty by
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a fixed terminal date for a new treaty; (4) the Canal area to be inte-
grated with the rest of Panama on an orderly basis; (5) fair and helpful
treatment to all employees who have served the Canal.

The parties, in addition, stated that they were in agreement on main-
taining United States armed forces and facilities at the Isthmus under a
status-of-forces agreement, that studies should continue on a sea-level
canal which shall be open at all times to the vessels of all nations on a
nondiscriminatory basis; and a separate treaty to be concluded for a
new sea-level canal. 2’

Three draft treaties came from the negotiators in 1967: one for the
existing canal; a second for a sea-level canal; the third for mutual de-
fense. The first called for joint administration of the Canal, increase in
annuity payments, division of toll receipts, transfers of land to Panamas,
application of Panamanian law in the Zone under a progressive system,
and termination of the new treaty in 1999. The second provided for
construction and operation of a sea-level canal with joint administration
for 60 years from completion of construction, followed by transfer to
the Republic. The third document would have safeguarded United
States rights to defend the Canal during the life of the treaties, but with
Panamanian participation.?®

The Government of Panama took no steps to ratify these drafts.
Instead, it rejected them summarily. 2 When the contents became
known in the Congressional Committee on Merchant Marine and Fisher-
ies, it reported that the draft terms were ‘“unworkable as well as con-
trary to the best interests of the United States.” It added that:

It must be understood by all interested parties that the Congress

looks with disfavor on such disruptive treaties and is adamant in

its opposition to ceding United States sovereignty and jurisdiction
over the Canal Zone . . .%°

This plain-speaking signaled that, if the Executive were to submit a
treaty along these lines to the Congress, it would face rough going.
Although the Senate is the body with constitutional power to give
consent to treaties, the members of this body would not overlook
strong opposition in the other House.

Moves During the Nixon Administration

President Richard Nixon authorized negotiations to resume with the
Republic of Panama when he came to office in 1968. These were con-
tinued until just before the 1972 presidential elections. In his 1972
Foreign Policy Report, the President indicated that the United States
wished to develop a mature and stable partnership with its Latin Ameri-
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can neighbors.3! Little progress was made, however, during the ensuing
year,

Changing Internationat Scene

At a special meeting of the United Nations Security Council con-
vened at Panama City in April 1973, United States Canal policy was
criticized. The country was accused of colonialism in retaining control
of the Zone. It was called upon to conclude a new treaty with Panama,
When the vote was taken on a resalution criticizing United States pol-
icy, 13 of the 15 members voted with Panama. The United Kingdom
abstained. The United States representative was forced to cast a veto to
prevent adoption of the resolution. Although Ambassador Scali argued
that the action was inappropriate in view of the continuing negotiations
between the parties, and reaffirmed the desire for a new treaty, his
views were brushed aside. In the closing moments of the meeting, the
Panamanian delegate warmed that his Goevernment was prepared to go
to the U.N. General Assembly where no veto could prevent the passage
of a resolution.

Several representatives indicated privately that they were unhappy
with what was taking place, and hoped the United States would main-
tain its administration of the waterway. But they felt obligated in prin-
ciple to support the position of their host. The action was a diplomatic
coup for the Republic. 32

Shortly after being sworn into office, Secretary of State Kissinger
signaled his desire to open a “‘new dialogue’ with the countries of Latin
America based upon “equality and on respect for mutual dignity.” 33
Ambassador Ellsworth Bunker was designated to pick up the talks with
the Republic of Panama.

Panama City Statement of Principies

A new attempt was made to make a show of progress when Secretary
Kissinger journeyed to Panama City in February 1974 to sign with
Foreign Minister Juan Tack a Statement of Principles to Serve as Guide-
lines for Negotiating a New Treaty. In an 8-point Statement, the United
States promised to terminate the 1903 treaty and to replace it with a
new instrument abolishing the concept of perpetuity. It agreed to Pana-
manian sovereignty at the Canal Zone, to joint participation in the
operation and defense of the Canal, to assure just and equitable benefits
to the Republic. It also agreed that at a terminal date full control would
be transferred to Panama, although no date for this was specified. For
its part, the Republic of Panama agreed to grant the United States the
nght to use land, water and air space needed for the operation of the
Canal and for its protection, and to agree upon measures to enlarge the
Canal’s capacity. 3*

In remarks following the signing, the Secretary said that restoring
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Failure to conclude a new treaty will be troublesome. Panamanian
demands have pried open a lid to a Pandora’s box. The United States
Government has been put in a position where it can be condemned if it
does not agree with these Principles. It can be faced with another
confrontation in Panama or at the United Nations if it reneges on the
terms of the Statement.

Thirty-five members of the United States Senate signed a joint reso-
lution in the spring of 1974 declaring that the Panama City Principles
constitute a “clear and present danger”’ to the rights and security of this
country, *” This more-than-one-third of the Senate placed the Govern-
ment in a tight comer. Not all of the signers may remain in solid
opposition to the Government if a new treaty is laid before the Senate.
Some may shift positions if the President or his Secretary of State makes
a strong case for a new arrangement. Nevertheless, the political lines are
being drawn and notice has been served that many members of the



ment to be concluded before nationalist sentiment within ranama takes
matters out of the hands of diplomats. Statesmanship must find a for-
mula that gives satisfaction and security to both parties so that the
Canal will not become a football of power politics, as Suez was between
1967 and 1974.

Joint Administration

The principle of joint participation in the administration of the Canal
provided for in the 1967 draft treaty was alluded to in the 1974 State-
ment of Principles. The parties have not come to agreement as yet,
however, on precisely how responsibilities shall be handled. Adminis-
tration of numerous civil functions can be placed in Panamanian hands
fairly shortly. What seems not to have been resolved are such questions
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as police and taxing powers, the application of Panamanian law to
disputes and liabilities concerning rights of passing vessels, and the like
Unless there is agreement upon these matters, incidents may flare int(;
tests of strength. Good faith and bona fide efforts will be needed in the
interim period.

The relationship between the Republic of Panama and the United
States has fostered enrolilment of Panamanian students in U.S. univer-
sities. This has contributed to the upgrading of Panamanian partici-
pation in the Canal organization as well as affecting the Republic’s
financial, business, and govermmental operations. Looking toward the
possibility of joint administration, it might be advisable to promote this
interchange further.

Expansion of Capacity

At this point it is not clear what should be done to expand the
capacily of the Canal. The United States is understood to have sought
to retain an option to initiate a sea-level canal until the year 2000.
Panama, on the other hand, is reported to have pressed for a firm
commitment that work will be commenced on larger locks or a sea-level
waterway within a short time, or that the United States shall forfeit its
rights in this respect. With world shipping at its present stage of uncer-
tainty, action cannot be taken until it is clearer how traffic will de-
velop. From the present outlook, it appears to us that nothing further
should be done at this time to expand the capacity of the Canal beyond
its present limits. We incline to the view that the number of vessels
seeking transit will not exceed the limits of its capacity before the turn
of the century, if then.

Defense of the Canal

Panama’s negotiators are reported to be seeking to have United
States forces relegated to acting only when called upon by Panama to
do so within the Isthmus, and to have their role limited to defending
the Canal from external aggressors. With the Panamanian defense forces
limited to the 6,000-man National Guard, it is feared that this may not
be sufficient to deter a foreign invasion or to prevent acts of sabotage
or guerrilla-type attacks upon the Canal. The Panamanian position is
understandable from the point of view of a small independent power,
jealous of its sovereignty, and eager to steer clear of great power nival-
ries. Much is at stake, nevertheless, in view of the global importance of
the interoceanic link and its strategic placement. Utmost care must be
exercised in this sphere lest a false step open the Canal to a Trojan
horse vulnerability.

At the least, the principle of mutual defense, as embodied in the NATO
agreements, is needed to safeguard the interests of both parties here.



view of its Isthmian position. The United States is understood to be
amenable to increasing the annual payment to Panama to approxi-
mately $25 million through a royalty on tonnages. The level of pay-
ments proposed is based upon the “estimated maximum net revenye
that the Canal could produce as a result of toll increases which would
not seriously limit traffic growth.” >®

We have two thoughts on this. Tolls should be devoted first to cov.
ering the cost of operations, paying off capital investment, and pro.
viding a fund covering necessary improvements. The United States in.
vestment in the Canal, in terms of real property, is somewhere on the
order of $§1 billion. The unrecovered costs today are $317 million of
the original appropriations for Canal construclion, plus $400 million
interest costs borne by the United States Treasury on these funds prior
to 1951 when the Canal was placed on a self-sustaining basis. The $400
million has now been written off in order to minimize the interesi-
bearing debt of the Canal Company.

Congressman Robert L. Leggett (Democrat, California), Chairman of
the House of Representatives Subcommittee on the Panama Canal, said
at the Hearingin July 1973: “My own view is that any payments to Pan-
ama respecting the canal, both in equity and in a good economic sense,
ought to be generated out of the canal itself.” 3¢

Some increase in toll rates can be justified, not having been raised
since 1914. The Canal Company is currently urging an increase for
other purposes. But the Canal operates in the international market-
place. If its rates are raised too high, shipping will be encouraged to go
in other directions. Traffic will drop off. There were objections raised
to the 20 percent increase proposed in 1974 by some liner companies
engaged in intercoastal and foreign commerce. Payments from Canal
revenues thus have certain built-in limits.

The position taken by the United States has been a generous one,
Secretary Kissinger’s signature to the Panama City Statement is a bene-
fit to the leaders of the Panamanian Government in view of the fact
that the points made there have been among the principal goals of local
nationalist elements. A monetary figure could be put upon them. We do
not recommend that this be done. We do think, however, that the
combination of the increase in payments offered and the signed State-
ment are in themselves a just and equitable share of the benefits.

Economic Value of the Canal

In the course of analyzing United States policy alternatives for the
present canal, one should keep in mind that the economic value of the
Panama Canal is finite. The economic value of major enterprises, ac-



will doubtless be a factor in Government decisions.

The presence of U.S, personnel at the Zone with accompanying com-
munications facilities gives the United States an eye and ear useful in
monitoring Latin American affairs. Considerations of these facilities
will also be of consequence in future decisions and this, too, has not
been addressed here.

The United States should keep the treaty options open which it has
with other countries for possible construction of an interoceanic canal
in the event continued tenure of a canal at Panama becomes impossible
for any reason.

The Panama Canal is valuable to the commerce of numerous coun-
tries, in addition to that of the United States. British, Japanese, Li-
berian, Norwegian, German, Greek, and Panamanian shipping, to men-
tion but a few, are heavy users of the Canal. Some provision should be
made for the interests and needs of these countries, as well as of those
that are most heavily dependent upon the Canal for their imports and
exports, to be represented on a regularized basis. We do not suggest that
they should participate in the control of the Canal, but there should be
ways in which their views can be heard.

— s e s — s s s gm -
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have a mature partnership of equals in a hemispheric system of mutual
collaboration,

As a former President of the United States said in addressing the
nations of the American hemisphere: ... our unfulfilled task is to
demonstrate to the entire world that man’s unsatisfied aspirations for
economic progress and social justice can best be achieved by free men
working within a framework of democratic institutions.”

We have atiempted in preceding pages to estimate the costs and
benefits derived from the operation of the Panama Canal. Political
benefits cannot be set down in dollars, but they are nevertheless real.
Relationships with the Republic of Panama involve a complex linking

of political, psychological and economic elements in the context of a
Latin American political process. 4!
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A partnership founded upon principles of equality, justice and fajr-
ness, and operating within the bounds of national, hemispheric and
international interests, can afford an enduring link between the inter-
ests of the Panamanian people, the United States, and the community

of nations interested in the interoceanic passage between the Atlantic
and Pacific Oceans.
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intermediate size general cargo liners, containerships, refrigerator ves-
sels, other specialized ships, liquid and dry bulk carriers able to fit
within the locks.

7. As the numbers of Panamax-sized vessels increase, and the ship-
building industry tums out more vessels exceeding the dimensions of
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sources, including tolls on United States Government owned vessels
have been approximately $1.5 billion. The United States Government is
thus running an unrecovered expenditure of nearly one billion dollars
on the Canal enterprise. This needs to be bome in mind when consid.
ering the possible construction of additional facilities, or of tuming the
Canal over to others.

Toll Strategies

14. The present toll system has functioned well for the life of the
Canal. The original policy of charging Canal users only the cost of
providing service has been instrumental in furthering the usefulness ang
economic benefits of the Canal operation.

15. Recent inflation, coupled with desires to recover some of the
original investment in the waterway, has necessitated a toll increase.
The proposed 20 percent rise will not curtail use of the Canal by
shipping. Inflation may make additional toll increases necessary.

16. A variable pricing system designed to meet the competition of
alternate modes of transportation would generate additional revenues,
But this would require more paper work to administer, tempt shippers
to file false or incomplete reports of cargo, and be difficult to enforce.

Impact of Land- and Mini-Bridges
17. The land-bridge operation, employing unitized train-loads of
containers on the transcontinental railroads across the United States
synchronized with ship arrival and departure dates, offers a new com-

petitive challenge to the Panama Canal. Thus far, this does not appear
to be affecting Canal traffic.

18. The mini-bridge concept, mvolving shipment from an overseas
continent to cities on the opposite coast of the United States, has up to
now been more costly than all-water shipment, It can effect a small
saving of time if connections are perfect. Rising ship operating costs
and toll increases are improving the competitive position of the mini-
bridge.

Third Locks Plan

19. We consider a project to construct a third set of locks economi-
cally unjustifiable. Their operation would require the pumping of sea
water into Gatun Lake to provide adequate lockage water, The cost of
pumpipg, coupled with the manning and maintenance costs, would
necessitate a rise in tolls that would undermine possible economic ad-
vantages that could be drawn from the use of larger ships. Any lock
type Ifacility will ultimately impose limits on the size of ships capable of
transiting. New locks would not make the Panama Canal any easier to
defend. Since the locks would be t0o small to accommodate the very

large aircraft carriers of the United States Navy, they would contribute
little to naticnal security
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Sea-Level Canal Plans

20. Recovering the costs of constructing a sea-level canal, and paying
just and equitable compensation to the Republic of Panama out of tolls
cannot be assured at this time, even with projected increased traffic.
There are many unpredictable cost elements involved in such a course,
including acquiring privately-owned lands, right-of-way payments to
Panama, and others.

21. A saturated Panama Canal, or a massive shift to very large ships,
will not in itself be proof that a sea-level canal will be economically
justified. Governor David S. Parker anticipated this when he said a
sea-level canal ‘““sometime,” when the time is right.

22. It is not clear that a sea-level canal will pay for itself if it is ready
by the year 2000, although it is possible that by that time traffic
demand will be sufficient to justify the investment.

23. It may be that a sea-level canal will tum out to be so expensive
that it would be better not to attempt to build it, even when the
Panama Canal has all the traffic it can transit. Meantime, we favor
retaining the present Canal.

24. A sea-level canal will approximately equal in cost two nuclear
aircraft carriers at today’s prices, and might reduce somewhat the need
for a two-ocean Navy. If the President or the Department of Defense
were to say that a sea-level canal is needed on grounds of national
security, this would carry impressive weight with the country.

25. The country may decide to build a sea-level canal even though it
is not economically justified, but is required for defense purposes. The
State and Defense Departments will have to determine if unrecoverable
expenditures are balanced by political—i.e., prestige and influence—and
defense considerations.

26. Should construction of a sea-level canal be undertaken, a track
across the Isthmus just to the northwest of the present Zone appears to
be most desirable. Building in this area will not interfere with the
operation of the present Canal. A sea-level waterway built away from
the present canal can be built without the necessity of achieving high
capacity initially. It can be enlarged in stages to accommodate both
more ships and larger ships. The present Canal would remain available
during and after construction of the new facility as a backup in the
event of slides or other engineering problems. The fresh water Gatun
Lake need not be destroyed with all its recreational, electrical power,
and municipal uses. A canal in this area will probably be less costly to
construct than if built elsewhere.

27 A sea-level waterway separated from the original canal but near
existing defense facilities will be relatively easy to defend and make it
more difficult to disrupt transiting operations at both canals. Construc-
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tion north of the Canal would entail acquiring more land, but in thig
area relatively little development has taken place. Furthermore, once 3
new facility is completed, operations can be consolidated in the island
between the two canals, freeing temritories on the east hank of the
present Canal, which are of considerable economic value, for return to
Panama, if this is deemed to be desirable.

Stay with the Present Canal Indefinitely

28. Construction cost estimates and forecasts of economic benefits
obtainable from a sea-level canal are only approximate at this time.
These imply that a sea-level canal may never be desirable. It is con-
ceivable that no major new facility should ever be undertaken and that
the present Canal should be maintained indefinitely, even if traffic
demand exceeds its capacity.

A New Treaty

29. Treaty relationships with the Republic of Panama need to be
modemized within the context of a new hemisphere relationship. A
treaty along the general lines of the drafts referred to the governments
in 1967 will cover legitimate aspirations of the Panamanian people
while preserving the indispensable needs of the United States for a free
and open canal available to the use of all nations on a non-discrimina-
tory basis. The treaty should endorse the principle of the Canal being
dedicated to the advancement of commerce.

30. Improved relations with Panama are likely to be achieved
through an increased role for Panama in the Canal enterprise, as well as
added economic benefits that are fair and equitable.

31. Some civil functions can be transferred to Panamanian adminis-
ration shortly. Portions of the Zone not needed for the operation and
defense of the Canal can be returned to the Republic on a piecemeal
basis. Construction of a sea-level canal along an axis northwest of the
present Zone would allow transfer of activities to what would amount
to an island between the two waterways. This would permit most of the
land, towns, ports and installations lying to the east of the existing
Canal to be tumed over to the Republic of Panama if this is desirable.

32. A joint council or commission to advise the governments on

steps to extend the capacity of the Canal would afford a routine basis
for consultation and exchange of views.

33. United States armed forces are needed for the defense of the
waterway. A separate rights and status of forces agreement should be

concluded that will assure freedom of action to take necessary steps to
protect the Canal and to defend it against external attack.

_34. Other prime user nations should be drawn into a treaty relation-
ship to afford a regularized basis for the expression of their needs and
interests in the use of the waterway.



how greatly the Panama Canal has facilitated world commerce, aru witm
this international relations and understandings. It is essential that an out-
ward looking view be preserved in handling Canal affairs in the future.
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coal and ore moving beit, 174
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Transiting, Panama Canal, 23-40
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long-range plans, 39-40
navigation problems, 38-39
fog and wind, 38
maneuvering into tocks, 38-39
suction from vessel movement, 39
pilotage and scheduling of, 29-31
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scheduling, 30-31
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